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WORKBOOK PAGE: SAM4
LA-220-101 / D-1

REV. 0
Sr-89/90: LA-220-101 (D-1), 102 (E-3), 104 (D-1) SAMPLE
DETECTOR NUMBER 10 ARRIER ADDED in mL (CVA 1.000

SAMPLE OTAL COUNTS (TC) 87132 ROSS WEIGHT (W2 7.2937
COUNT TIME In MINUTES (CT) 10 ARE WEIGHT (W1) 7.2207

8874 BACKGROUND in cpm (BKG) 11.0 NET WEIGHT (W3 0.0730
SAMPLE VOLUME In mL (SS) 0.200 DELTA TIME HOURS )T 8.58

OSR90-01 DILUTION FACTOR (DF) 21
DIGEST FACTOR (g1L) (D g/L 2.1028

SOLID SAMPLE COUNT RATE (Rs) 8702.20 R-90 EFFICIENCY FACTOR (C1) 0.4051
CRITICAL LEVEL Lc 2.00 -90 EFFICIENCY FACTOR C2 0.4503

96004884 [IME OF SEPARATION ST 15:05 Rmax NIA
DATE OF SEPARATION (SD) 05118196 DETECTION LIMIT (Ld) 4.09

0 TIME OF COUNT (TOC) 23:40 r-89190 CONC In pClIg 6.0260E+02
DATE OF COUNT (DOC) 05118196

FUSION01

S96T001531
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

WB26870 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RSC=Lc and RS>=O or Replace RS with Lc if RS<O

RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
VAR NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrer Recovery ((W2-W1) / (CVA * 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
SLF Percent Carrier Recovery = (Net Weight / Expected weight) * 100

am NOTE: Expected weight = CVA * 0.1
SMF Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

05/19196
DETECTION

05/18/96 r-89190 CONCENTRATION 6.03E+02 pCilg LEVEL

08:00 PM RELATIVE COUNTING ERROR 0.7% 2.83E-01

jll pCIlg
C-106 GRAB PERCENT CARRIER RECOVERY 73.0%

IAnalyst: SMF Date: 19-May-96

Signature of Chemist: QJ- . p a SLF Date: Afg /ce J
SAMPLE.WB1 REV 1.2 22010 L

1783

I:\22010N\Oft\LAB8874.WB1 05122/96



WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: DUPS
LA-220-101 / D-1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1)

D' DETECTOR NUMBER , 10 CARRIER ADDED In mL (CVA) 1.000
DUP TOTAL COUNTS (TC) 99805 GROSS WEIGHT (W2) 7.3260

W . t COUNT TIME In MINUTES (CT) 10 TARE WEIGHT [W1) 7.2441
8874 BACKGROUND In cpm (BKG) 11.0 NET WEIGHT W3) 0.0819

T \~.5' SAMPLE VOLUME In mL (SS) 0.200 DELTA TIME (HOURS) (DT) 8.83
SRSO-01 DILUTION FACTOR (DF) 21

DIGEST FACTOR (g/L) D g9L .1916
SOLID AMPLE COUNT RATE (Rs) 9969.50 SR-90 EFFICIENCY FACTOR (Cl) 0.4051

CRITICAL LEVEL (Lc) 2.00 Y-90 EFFICIENCY FACTOR (C2) 0.4503
96004884 IME OF SEPARATION (ST) 15:05 Rmax NIA

RDATE OF SEPARATION (SD) 05118196 DETECTION LIMIT (Ld) 4.09
0 ME OF COUNT (TOC) 23:55 Sr-89190 CONC in pCIg 5.8894E+02

P g DATE OF COUNT (DOC) 05118/96
FUSIONOI

S96T001531
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

WB26870. Sr-89/90 CONC in pCi/g Replace RS with RMAX if RSO=Lc and RS>=O or Replace RS with Lc if RScO
Sy RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)

VAR NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

SLIP.. Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1

SMIF Detection Levels and Less Than Values are determined from Procedure LA-508-002.
'DStCoMfpbWSe Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

05119196
A DETECTION

05118196 Sr-89190 CONCENTRATION 5.89E+02 pCI/g LEVEL

08:00 PM RELATIVE COUNTING ERROR 0.6% 2.41E-01
PCI~g

C-106 GRAB PERCENT CARRIER RECOVERY 81.9%

Analyst: SMF Date: 19-May-96

Signature of Chemist: -- Caa SLF Date: L4 Ie
SAMPLE.WB1 REV 1.2 r010NML

L784

I:\22010N\OUT\AB8874.WB1

DUP I

M519/96



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: SAM6
LA-220-1 01 / D-1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) SAMPLE

ryp ' DETECTOR NUMBER 10 CARRIER ADDED In mL (CVA) 1.000
SAMPLE TOTAL COUNTS (TC) 95248 GROSS WEIGHT 1W2)|| 7.2892

COUNT TIME In MINUTES (CT) 10 ARE WEIGHT (WI) 7.2102
8874 BACKGROUND In cpm (BKG) 11.0 NET WEIGHT (W3) 0.0790

T SAMPLE VOLUME In mL (SS) 0.200 DELTA TIME (HOURS) DT 9.17
SR90-01 DILUTION FACTOR (DF) 21

DIGEST FACTOR (giL) (D g/L 1.9148 p E111

SOLID SAMPLE COUNT RATE (Rs) 9513.80 SR-90 EFFICIENCY FACTOR I (Cl)( 0.4051

b CRITICAL LEVEL (Lc) 2.00 Y-90 EFFICIENCY FACTOR (C2) 0.4503

96004884 TIME OF SEPARATION (ST) 16:05 Rmax j N/A
DATE OF SEPARATION (SD) 05118196 DETECTION LIMIT (Ld) 4.09

0 IME OF COUNT (TOC) 00:15 Sr-89/90 CONC In pCilg 6.6469E+02

Pft VW DATE OF COUNT (DOC) 05119/96
FUSION01

S96T001 541

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

WB26870 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RSC=Lc and RS>=0 or Replace RS with Lc if RScO

RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
VAR NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

SLIF Percent Carrier Recovery = (Net Weight / Expected weight) * 100
7 NOTE: Expected weight = CVA * 0.1

SMF Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

05/19/96
DETECTION

05/18/96 Sr-89/90 CONCENTRATION 6.65E+02 pCilg LEVEL

08:00 PM RELATIVE COUNTING ERROR 0.6% 2.86E-01

C-106 GRAB PERCENT CARRIER RECOVERY 79.0%

[Analyst: SMF Date: 19-May-96

[Signature of Chemist: SLF Date: ;: ' L 2 I
SAMPLE.W81 REV 1.2 2a ONML

1785

I22010N0UTAB8874.WB1 05/19/96



WHC-SD-WMP-183, REV 0
WORKBOOK PAGE: DUP7
LA-220-101 ID-1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) DUP

: : DETECTOR NUMBER 10 CARRIER ADDED In mL (CVA) 1.000
DUP OTAL COUNTS (TC) 104792 GROSS WEIGHT (W2) 7.0968

W'i COUNT TIME in MINUTES (CT) 10 ARE WEIGHT 7.0190
8874 BACKGROUND in cpm (BKG) 11.0 NET WEIGHT (W3) 0.0778

T* 3SAMPLE VOLUME In mL (SS) 0.200 DELTA TIME (HOURS) DT)9.42
SR90-01 DILUTION FACTOR (DF) 21 ..

DIGEST FACTOR (g/L) (D g/L 1.9684.
SOLID SAMPLE COUNT RATE (Rs) 10468.20 SR-90 EFFICIENCY FACTOR (CI) 0.4051

CRITICAL LEVEL (Lc) 2.00Y-90 EFFICIENCY FACTOR C2 0.4503
96004884 TIME OF SEPARATION (ST) 15:05 Rmax N/A

Re M DATE OF SEPARATION (SD) 05/18196 DETECTION LIMIT Ld 4.09
0 TIME OF COUNT (TOC) 00:30 Sr-89/90 CONC in pCI/g 7.2065E+02

7_'p7j Pre DATE OF COUNT (DOC) 051191961
FUSION01

S96T001541
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

WB26870 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RSc=Lc and RS>=O or Replace RS with Lc if RS<O

RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
VAR NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA* 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

SLF Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1

SMF Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) 24) + (TOC - ST) / 100

05/19/96
DETECTION

05118/96 Sr-89/90 CONCENTRATION 7.21 E+02 pCI/g LEVEL

08:00 PM RELATIVE COUNTING ERROR 0.6% 2.81E-01
Sampl PolnpCIlg

C-106 GRAB PERCENT CARRIER RECOVERY 77.8%

lAnalyst: SMF Date: 19-May-96

Signature of Chemist: SLF Date: a/=.
SAMPLE.WBI REV 1.2 22010

1786

I:22010NOUTA18874.WB1 05/19/96



worklistrad Version 0.0 04/18/96
05/20/96 10:22 WHC-SD-WM-DP-183, REV. 0

LABCORE Completed RadChem Report for Worklist#: 8876

Analyst: smf Instrument: AB10 Book# q 5 (

Method: LA -?p-koL Rev/Mod 'D- I

Worklist Comment: C-106. RUSH! Determine sample size using ludlum. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

0 SSR90-01 SR90-01 SOLID
0 @SR90-01 SR90-01C SOLID
0 BSR9C-01 SR90-01E SOLID
0 SSR90-01
0 BSR90-01
0
a.

S96T002718 0 F
S96TOO,7'18 0. F
S96T002718 0 F
.96T002718 0 F

S96T002718 0 F
S96T002718 0 F

SSR90-01
GSR90-01l
BSR90-01
BSR90-01
@SR90-01
@SR90-01
@SR90-01
@SR90-01

SR90-01
SR90-01C
SR90-01E
SR90-01
SR90-01
SR90-01C
SR90-01E
SR90-01
SR90-01C
SR90-01E

SOLID

SOL ID
SOLID
SOLID
SOLID
SOLID
SOLID
SOLID
SOLID
SOLID

1.23E-03 1.36E-3
100 8.33E+01

1.00 1.91E+OO
1 8.13E-1

100 7.97E+01
1.00 6.44E+01

I 1.45E+00.

N/A 5.90E+02
N/A 8.23E+01.
N/A 1.01E+00
5.90E+2 6.39E+2

100 8.02E+01

1.00 1.COE+00

110.69 % Recovery
83.300

1.910
0.813

79.700
64.400

1.450.
641.0e-003

0.0e+000
0.0e+000

% Recovery
% Ct. Err.
uci/g
% Recovery
uCi/g

SLWK/BKG
uCi/g
% Recovery
% Ct. Error

7.974 RPD
80.200 % Recovery
1.000 % Cnt Err

Final page for worklist# 8876

Analyst Signature Date Analyst Signature

s/LO/9 I,
Date

Units shown for QC (BLK/BKG) may not reflect the actualITV.8

Page 1

STO.
STD
STD

2 BLNK-PREP
2 BLNK-PREP
2 BLNK-PREP

3 BLNK/BKG
4 SAMPLE

4 SAMPLE

4 SAMPLE

5 DUP

5 oup

5 DUP

viewer Signature

Date



05/17/9617:13
A-0004-1

WHC-SD-WM-DP-183, REV C R S
List# 88e: 7

LABCORE Data Entry Template for Worklist# 8876

Analyst: -1iistrument: AB00 A /K Book# _

Method: LA-220-101 Rev/Mod

Worklist Comment: C-106. RUSH! Determine sample size using ludlum. new

S Type Sample# R A Test Matrix Group# Project

1 STD @SR90-01 SOLID

2 BLNK-PREP @SR90-01 SOLID

3 BLNK/BKG @SR90-01 SOLID

4 SAMPLE S96T002718 0 F @SR90-01 SOLID 96000082 C-106 GRAB

Analytes Requested: SR90-01 , SR90-01C, SR90-01E

5 DUP S96T002718 0 F @SR90-01 SOLID

Analyst Signature

Data Entry Comments:

Final page for worklist # 8876

Date Anaiii/J gnaturi

M //-42
( f (/ -/ /

e Date

)

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
1788



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: STD1
Sr-89190 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) LIQUIDS |STANDARD

.) DETECTOR NUMBER 10 CARRIER ADDED in mL (CVA) 1.000
STD TOTAL COUNTS (TC) 10874 GROSS WEIGHT (W2) 7.2987

I- ZI COUNT TIME in MINUTES (CT) 10 TARE WEIGHT (WI) 7.2154
8876 BACKGROUND in cpm (BKG) 11.0 NET WEIGHT (W3) 0.0833
8876C__d _ SAMPLE VOLUME in mL (SS) 1.000 DELTA TIME (HOURS) (DT) 4.92

SR90-01 DILUTION FACTOR (DF) 1
DIGEST DILUTION FACTOR DDF 1

LIQUID SAMPLE COUNT RATE (Rs) 1076.40 SR-90 EFFICIENCY FACTO (C1) 0.4051
0 CRITICAL LEVEL (Lc) 2.00 Y-90 EFFICIENCY FACTOR (C2) 0.4503

96004887 TIME OF SEPARATION (ST) 14:25 Rmax N/A
DATE OF SEPARATION (SD) 05/18196 DETECTION LIMIT (Ld) 4.09

0 TIME OF COUNT (TOC) 19:20 Sr-89/90 CONC. in pCi/L 1.3588E+00
tAltj'kbW 2'DATE OF COUNT (DOC) 05/18/96

N/A STANDARD BOOK # 9B56
>l # STANDARD VALUE in pCi/mL 1.2267E-03

W826870 Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

Sr-89/90 CONC in pCi/mL REPLACE RS WITH RMAX IF RS<=LcAND RS>=0 OR REPLACE RS WITH Lc IF RS<O

VAR RSDFDDF1000/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
.SIF , NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA 0.1000))

SLIF Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100

SMF NOTE: Expected weight= CVA * 0.1
M. Detection Levels and Less Than Values are determined from Procedure LA-508-002.

05119/96 .Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

Anhy DDETECTION
05/18/96 Sr-89/90 CONCENTRATION 1.36E-03 pCi/mL LEVEL

03:00 PM RELATIVE COUNTING ERROR 1.9% 5.16E-06

Amp pCi/L
C-106 GRAB PERCENT CARRIER RECOVERY 83.3%

Analyst: SMF Date: 19-May-96

Signature of Chemist: c , , L -C ) SLF Date: 0/v ,
STANDARDWBI1 REV 1.2

IA22010N\OUflSR8876.WB1

Cd010NML

i789
05/19/96 15:16:50



WHC-SD-WM-DP-1 83, REV. 0
WORKBOOK PAGE: BLANK2
LA-220-101 I D-1 Sr-89190: LA-220-101 (D-1), 102 (E-3), 104 (D-1) BLNK-PREP

DETECTOR NUMBER 10 CARRIER ADDED in mL (CVA) 1.000
BLNK-PREP OTAL COUNTS (TC) 160 GROSS WEIGHT (W2) 7.1342

'E COUNT TIME in MINUTES (CT) 10 TARE WEIGHT (Wi) 7.0545
8876 BACKGROUND in cpm (BKG) 11.0 NET WEIGHT (W3) 0.0797

* AMPLE VOLUME in mL (SS) 0.200 DELTA TIME (HOURS) (DTJ 5.25
SR90-01 DILUTION FACTOR (DF) 21

DIGEST FACTOR (g/L) (D gIL 0.8488 M~ ' ''

SOLID SAMPLE COUNT RATE (Rs) 5.00 SR-90 EFFICIENCY FACTOR (Cl) 0.4051
<CRITICAL LEVEL (Lc) 2.00 Y-90 EFFICIENCY FACTOR (C2) 0.4503

96004887 TIME OF SEPARATION (ST) 14:25 Rmax N/A
*N DATE OF SEPARATION (SD) 05/18196 DETECTION LIMIT (Ld) 4.09

0 TIME OF COUNT (TOC) 19:40 Sr-89190 CONC in pCi/g 8.1313E-01
...... W s 'i DATE OF COUNT (DOC) 05/1819611
N/A

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
WB26870 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>O or Replace RS with Lc if RS<0

RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
VAR NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

SLF Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1

SMF Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) ((DOC- SD) *24) + (TOC - ST) /100

05/19196
DETECTION

05/18196 r-89/90 CONCENTRATION 8.13E-01 pCi/g LEVEL

03:00 PM RELATIVE COUNTING ERROR 64.4% 6.65E-01
pCilg

C-106 GRAB PERCENT CARRIER RECOVERY 79.7%

IAnalyst: SMF Date: 19-May-96

ISignature of Chemist: SLF Date: =" 0j 9,
BLANK.WB1 REV 1.2 'l2010NML

1790
l122010N1OUT\SR8876.WB1 05/19/96 15:17:03



WORKBOOK PAGE: SAM4
LA-220-101 I D-1

WHC-SD-WM-DP-183, REV. 0
Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) SAMPLE
DETECTOR NUMBER 10 CARRIER ADDED in mL (CVA) 1.000

SAMPLE TOTAL COUNTS (TC) 37731 GROSS WEIGHT (W2) 7.0831
W.COUNT TIME in MINUTES (CT) 10 TARE WEIGHT (WI) 7.0008

8876 BACKGROUND In cpm (BKG) 110 NET WEIGHT (W3) 0.0823
T .d 1600011 SAMPLE VOLUME in mL (SS) 0200 DELTA TIME (HOURST 5.68

SR90-01 DILUTION FACTOR (DF) 21
' DIGEST FACTOR (g/L) (D gIL 0.8488

SOLID SAMPLE COUNT RATE (Rs) 3762.10 SR-90 EFFICIENCY FACTOR (Cl) 0.4051
N CRITICAL LEVEL (Lc) 2.00 Y-90 EFFICIENCY FACTOR (C2) 0.4503

96004887 TIME OF SEPARATION (ST) 14:25 Rmax N/A
C r DATE OF SEPARATION (SD) 05118/96 DETECTION LIMIT (Ld) 4.09

0 TIME OF COUNT (TOC) 20:00 Sr-89/90 CONC in pCi/g 5.9039E+02
S$ ' DATE OF COUNT (DOC) 05/18/96

FUSION01

S96T002718

'P. 'figSample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
WB26870 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with Lc if RS<O

PaF'rV d 4% RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
VAR NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) / (CVA 0.1000))

C :&ist Relative Counting Error = The Square Root of ((TC + BKG CT) / (TC - BKG * CT)*1.96)
SLF. Percent Carrier Recovery = (Net Weight / Expected weight) * 100

An{l4 NOTE: Expected weight = CVA * 0.1
SMF Detection Levels and Less Than Values are determined from Procedure LA-508-002.

7W.- C.r1pl't_ Delta Time (hours) = ((DOC - SD) 24) + (TOC - ST) / 100
05/19t6-

1N DETECTION
05/18/96 Sr-89/90 CONCENTRATION 5.90E+02 pCilg LEVEL

03:00 PM RELATIVE COUNTING ERROR 1.0% 6.41E-01
Outl npCi/g
C-106 GRAB PERCENT CARRIER RECOVERY 82.3%

JAnalyst: SMF Date: 19-May-96

ISignature of Chemist: SLF Date: fa/a /C(,
SAMPLEWBI REV 1.2 L420IONML

1791

lA22010NVUT\SR8876.WB1 05/19/96 15:17:14



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: DUP5

Sr-89/90: LA-220-101 (D-1), 102 (E-3), 104 (D-1)
, '=V DETECTOR NUMBER 10 CARRIER ADDED in mL (CVA) 1.000

DUP TOTAL COUNTS (TC) 38459 GROSS WEIGHT (W2) 7.1042
k COUNT TIME in MINUTES (CT) 10 TARE WEIGHT (W1) 7.0240

8876 BACKGROUND in cpm (BKG) 11.0 NET WEIGHT (W3) 0.0802
TeO SAMPLE VOLUME in mL (SS) 0.200 DELTA TIME (HOURS) (DT) 5.83

5R90-01 DILUTION FACTOR (DF) 21
'2rDIGEST FACTOR (g/L) (Dg/L 0.8184

SOLID SAMPLE COUNT RATE (Rs) 3834.90 SR-90 EFFICIENCY FACTOR (Cl) 0.4051
CRITICAL LEVEL (Lc) 2.00 Y-90 EFFICIENCY FACTOR (C2) 0.4503

96004887 TIME OF SEPARATION (ST) 14:25 Rmax N/A
* ' DATE OF SEPARATION (SD) 05/18/96 DETECTION LIMIT (Ld) 4.09

0 TIME OF COUNT (TOC) 20:15 Sr-89/90 CONC in ljCi/g 6.3882E+02
Dp'p JATE OF COUNT [DOC) 05/18/96

FUSION01

S96T002718
Sample Count Rate (Rs) (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

W e26870 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<c

RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
VAR. NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA *0.1000))

C SO Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
SLIP.. Percent Carrier Recovery = (Net Weight / Expected weight) * 100

(NOTE: Expected weight = CVA * 0.1
SMF Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours) = ((DOC - SD) 24) + (TOC - ST) / 100
05/19/96

DETECTION
05118/96 Sr-89/90 CONCENTRATION 6.39E+02 pCI/g LEVEL

An y M
03:00 PM RELATIVE COUNTING ERROR 1.0% 6.81E-01

C-106 GRAB PERCENT CARRIER RECOVERY 80.2%

[Analyst: SMF Date: 19-May-96
Signature of Chemist: SLF Date: S" ol9Q,

SAMPLEWBI REV 1.2 22dt6NML

1792

lA22010NIOUT\SR8876.WB 1

LA-220-101 I D-1 DUP

05/19196 15:17:22



WHC-SD-WM-DP-183, REV. 0

THE FOLLOWING ANALYSES WERE
RERUN AND INCLUDED IN THE DATA
PACKAGE, BUT THE RESULTS HAVE NOT
BEEN REPORTED IN THE FINAL
SUMMARY REPORTS.

1"793



04/25/96 12:51
A-0004-1

WHC-SD-WM-DP-183, REV. 0
LABCORE Data Entry Template for Worklist# 8060

Analyst: D2P9 Instrument: ABOO _ Book# __5_

Method: LA-220-101 Rev/Mod

Worklist Comment: C-106. Determine sample size using ludlum. new

S Type Sample# R A Test Matrix Group# Project

1 STD

2 BLNK

3 BLNK/BKG

4 SAMPLE S96T000544 0

@SR90-01 LIQUID

@SR90-01 LIQUID

@SR90-01 LIQUID

@SR90-01 LIQUID 96000082 C-106 GRAB

Analytes Requested: SR90-01 , SR90-01C, SR90-01E

S96T000544 0 @SR90-01 LIQUID

Final page for worklist # 8060

Analyst Signature Yate ( ignature Date

YgKtd4*

Data Entry Comments: /0 r ,J;4 - --f ;

U = nW-klo ~t A tnnbr R = Ponlirnte ANnmber A = Alinuat Codeo

Ia~~~~~~~ r -- C- rv, -)IJ IfV Y~IJ'4A '~I4

r ,R= P-Oc m , qAH .
1794

Page: 1

5 DUP

42-5

IDNIN



worklistrad Version 0.0 04/18/96
04/30/96 14:37

WHC-SD-WM-DP-183, REV. 0

LABCORE Completed RadChem Report for Worklist#: 8060

Analyst: seh Instrument: AB12 Book#

Method: Rev/Mod

Worklist Comment: C-106. Determine sample size using ludlum. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

STD

STD

BLNK

BLEW

SLN

SAMPLE

SAMPLE.
SAMPLE

DUP

DUP

DUP

S96T000544

S96TO00544

S96T000544

896r0005*4

S96T000544

596TQO0544

*SR90-01

0*R90-01

0SR90-01
*SR90-01

*SR90-01

*SR90-01

fSl90-01

OSR90-01
*SR910-
*SR90-01

0SR90-01
OSR90-01
OR90-01

SR90

SR90

BR90

SR90

OR90
SR90

SR90
SR90

SR90
SR90

SR90
SR90

SR90

-01

-01C
-013

LIQUID

LIQUID

LIQUID

1-233-03

100

1.00

1.24Z-3

8.76E+01

1 892+00

100 813

87.600

1.890

% Recovery

% Recovery

% Ct. Error

-01 LIQUID 1 1.233+0 1.230 uCi/uL

-01C LIQUID 100 8.87X+01 88.700 ' Recovery

-013 LIQUID 1.00 2.691+00 2.690 % Ct. Error

-01 LIQUID 1 9.643+01 96.400 uCia/L

-01 LIQUID N/A 9.961-01 671.0.-005 uCi/eL

-Olc LIQUID N/A 8.829+01 0.0.+000 4 Recovery

-01Z LIQUID N/A 2.993+00 0.0.+000 % Ct. Error

-01 LIQUID 9,962-1 2,772+0 94,211 RPD

-01C LIQUID 100 8.853+01 88.500 % Recovery

-013 LIQUID 1.00 1 773+00 1.770 % Ct. Error

Final page for worklist# 8060

Analyst Signature Date

Reib*er Sigf ature

Analyst Signature

DATA
NOT USED

IN PACKAGE

Units shown for QC (BLK/BKG) may not reflect the actual units.

1795

Page: 1

Date

Date



WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: STD1
Sr-89190: LA-220-101 (D-1) 102 (E-31 104 ID-I LIQUIDS STANDARD

Typ DETECTOR NUMBER 12 CARRIER ADDED in mL (CVA) 1.000
STD TOTAL COUNTS (TC) 10895 GROSS WEIGHT (W2) 7.5040

C COUNT TIME in MINUTES (CT) 10 TARE WEIGHT (W1) 7.4164
8060 BACKGROUND in cpm (BKG) 5.7 NET WEIGHT (W3) 0.0876

;| SAMPLE VOLUME in mL (SS) 1.000 DELTA TIME (HOURS) (DT) 6.33
SR90-01 DILUTION FACTOR (DF) 1
74a VMZ DIGEST DILUTION FACTOR DDF 1R.

LIQUID SAMPLE COUNT RATE (Rs) 1083.80 SR-90 EFFICIENCY FACTO (C1)I 0.4180
S CRITICAL LEVEL (Lc) 1.44 Y-90 EFFICIENCY FACTOR (C2) 0.4660

96003920 TIME OF SEPARATION (ST) 23:15 Rmax N/A
'S re ' DATE OF SEPARATION (SD) 04/28196 DETECTION LIMIT (Ld) 2.97

0 TIME OF COUNT (TOC) 05:35 Sr-89/90 CONC. in pCi/L 1.2418E+00
X P DATE OF COUNT (DOC) 04/29/96

N/A STANDARD BOOK # 9B56
Ap ' STANDARD VALUE in pCilmL 1.2283E-03

WL8060

WB27811 Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in pCi/mL REPLACE RS WITH RMAX IF RS<=LcAND RS>=O OR REPLACE RS WITH Lc IF RS'O

SZC RS*DF*DDF1 000/((C1 +C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

SLF Relatve Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100

DPB NOTE: Expected weight = CVA * 0.1
IDetection Levels and Less Than Values are determined from Procedure LA-508-002.

04129196 Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

W.y77 DETECTION
04/28/96 Sr-89/90 CONCENTRATION 1.24E-03 pCi/mL LEVEL

11:21 PM RELATIVE COUNTING ERROR 1.9% 3.40E-06
"ran i Po:pCi/L
C-106 GRAB PERCENT CARRIER RECOVERY 87.6%

Analyst: P6 A DPB Date: 29-Apr-96

Signature of Chemist: . SLF Date: 73 Co

STANDARD.WBI REV 1.2 2201ONML

DATA
Norco

INPA CJG

1796

If:22010N\OUT\SR8006.WB1 04/29/96



WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: BLANK2
LA-220-101 / D-1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) BLNK

DETECTOR NUMBER 12 CARRIER ADDED Inr L (CVA) 1.000
BLNK TOTAL COUNTS JTc) § 497GROSS WEIGHT | (W2. 7.I

COUNT TIME In MINUTES C 1I ARE WEIGHT (W727
8060 BACKGROUND In m BKG 7 NET WEIGHT 3 0.0887

SAMPLE VOLUME In mL (S S .1 DELTA TIME HOURS DT 7.25
SR90-01 DILUTION FACTOR (DF) ' ' AM

DIGEST DILUTION FACTOR (DDF) 1
LIQUID SAMPLE COUNT RATE (Rs) 544.00 SR-90 EFFICIENCY FACTOR (C1) 0.4180

CRITICAL LEVEL (Lc) 1.44 -90 EFFICIENCY FACTOR (C2) 0.4660
96003920 TIME OF SEPARATION (ST) 2: Rmax NA
K' DATE OF SEPARATION (SD) 0422.796 DETECTION LIMIT __(Ld) 2.1_

0 TIME OF COUNT (TOC) 0:ag Sr-89190 CONC In pCIL 1.2256E+03

14t DATE OF COUNT (DOC) 04125196
NIA

WL8060
I Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)

WB27a811 Sr-89190 CONC in pCi/L Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with Lc if RS<

RS*DF*DDF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
SZC NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-Wi) / (CVA * 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
SLF Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA * 0.1
D"* Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours) = ((DOC - SD) '24) + (TOC - ST) /100

DETECTION
041289... Sr-89t90 CONCENTRATION 1.23E+00 pCl/mL LEVEL

11:24 PM . RELATIVE COUNTING ERROR 2.7% 6.69E-03
pCUmL

C-106 GRAB PERCENT CARRIER RECOVERY 88.7%

fAnalyst: , DPB Date: 29-Apr-96

Signature of Chemist: S z SLF Date: ihV 4
BLANK.WB1 REV 1.2 2201ONML

DATA
NOT USED

IN PACKAGE

1J797

I:\22010N\OUT\SR806O.WB1 04530M9



WHIG-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: SAM4
LA-220-101 / D-1 Sr-89/90: LA-220-101 (D-1), 102 (E-3), 104 (D-1) || SAMPLE

exg ypa'* |DETECTOR NUMBER 12 CARRIER ADDED in mL (CVA) 1.000
SAMPLE TOTAL COUNTS (TC) 4461 GROSS WEIGHT 2 7.1149

tfrm COUNT TIME In MINUTES (CT) 10 TARE WEIGHT (W1) 7w0267

8060 BACKGROUND In cpm (BKG) 5.7 NET WEIGHT 3 0.0882
SAMPLE VOLUME In mL (SS) 0.100 DELTA TIME (HOURS) (DT) 7.42

SR-01 DILUTION FACTOR (DF) 201

DIGEST DILUTION FACTOR (DDF) 1

LIQUID SAMPLE COUNT RATE (Rs) 440.40 SR-90 EFFICIENCY FACTOR (CI) 0.4180

<b CRITICAL LEVEL (Lc) 1.44 Y-90 EFFICIENCY FACTOR (C2) 0.4660

96003920 TIME OF SEPARATION (ST) 23:15 Rmax N/A

DATE OF SEPARATION (SD) 04/28/96 DETECTION LIMIT (Ld) 2.97

0 TIME OF COUNT (TOC) 06:40 Sr-89190 CONC In pCi/L 9.9609E+02

Dpl. 3ATE OF COUNT (DOC) 04129/96
N/A

S96T000544
Sarple Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

W827811 Sr-89/90 CONC in pCi/L Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RScO

t RS*DF*DDF/((C1 +C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)

SZC NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0 1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

SLF Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1

DIPS Detection Levels and Less Than Values are determined from Procedure LA-508-002.
C Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

0412919
DETECTION

04/28/96 Sr-89190 CONCENTRATION 9.96E-01 pCIlmL LEVEL

11:21 PM RELATIVE COUNTING ERROR 3.0% 6.71E-03

C-106 GRAB IPERCENT CARRIER RECOVERY 88.2% pC____

Analyst: 4 DPB Date: 29-Apr-96

DSIgnature of Chemist: SLF Date: 5.3 t,
SAMPLE.WB1 REV 1.2 220IONML I

DATA
NOT USED

IN PACKAGE

1798

12201 ONIOUT\SR806O.WBI 04129M9



WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: DUP5
LA-220-101 / D-1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) DUP

' DETECTOR NUMBER __ || 12 CARRIER ADDED in mL (CVA) 1.000
DUP TOTAL COUNTS I(TC) 12454 GROSS WEIGHT (W2) 7.2462

o'COUNT TIME In MINUTES I(CT) 10 'ARE WEIGHT (W1) 7.1677
8060 BACKGROUND In cpm (BKG) 5.7 NET WEIGHT (W3) 0.0885

SAMPLE VOLUME In mL (SS) 0.100 DELTA TIME (HOURS)(DT) 8.17
SR90-01 DILUTION FACTOR (DF) 201 E

DIGEST DILUTION FACTOR (DDF) 1 MIEN,
LIQUID SAMPLE COUNT RATE (Rs) 1239.70 SR-90 EFFICIENCY FACTOR (Cl) 0.4180

'hs CRITICAL LEVEL (Lc) 1.44 Y-90 EFFICIENCY FACTOR (C2) 0.4660
96003920 TIME OF SEPARATION (ST) 23:15 Rmax N/A

777 |DATE OF SEPARATION (SD) 04128)96 DETECTION LIMIT _d2.97
0 TIME OF COUNT (TOC) 07:25 Sr-89190 CONC In pCI/L 2.7732E+03

DATE OF COUNT (DOC) 04129)96
N/A

S96T000544
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

WB27811 Sr-89/90 CONC in pCi/L Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
RS*DF*DDF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)

SZC NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA* 01000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

SIF Percent Carrier Recovery = (Net Weight / Expected weight) * 100

Aa NOTE: Expected weight = CVA * 0.1
DPB Detection Levels and Less Than Values are determined from Procedure LA-508-002.

,.Cx., Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100
04/29/96

Aflaisit~aa ||DETECTION

04/28)96 Sr49190 CONCENTRATION 2.77E+00 pCIlmL LEVEL

11:21 PM RELATIVE COUNTING ERROR 1.8% 6.64E03

..... Poit C[1mL
C-106 GRAB PERCENT CARRIER RECOVERY 88.5%

Analyst: 0 DPB Date: 29-Apr-96

fSignature of Chemist: .. SLF Date: S/S
SAMPLE.WB1 REV 1.2 2201ONML 'I

DATA
NOT USED

IN PACKAGE

1799

1:22010N\OUTSR8M6O.WB1 04/29/96



03/14/96 10:11
A-0004-1

Analyst:

Method:

Worklist

S Type

1 STD

2 BLNK-P

3 SAMPLE

4

5

DUP

SAMPLE

6 DUP

WHC-SD-WM-DP-183, REV. 0
LABCORE Data Entry Template for Worklist# 6478

Instrument: LSCOO /600 Book# ___ bV_

LA-438-101 Rev/Mod "

Comment: 0.1 -10 mL dilution /0.25 mL SS / rerun / jls

Sample# R A Test Matrix Group# Project

@TC99-01 LIQUID

REP @TC99-01 LIQUID

S96T000539 0 @TC99-01 LIQUID 96000082 C-106 GRAB
Analytes Requested: TC99-01 , TC99-01E, TC99-01T

S96T000539 0 @TC9-01 LIQU D

S96T001024 0 @TC99-01 LIQUID 96000174 C-106 GRAB
Analytes Requested: TC99-01 , TC99-01E, TC99-01T

S96T001024 0 @TC99-01 LIQUID

Final page for worklist # 6478

ate 'Aalyst Signature 1± /

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

8iCO

Page: 1



worklistdata Version 0.0 05/16/95
03/19/96 11:35

WHC-SD-WM-DP-183, REV. 0

LABCORE Completed Worklist Report for Worklist# 6478

Analyst: crj Instrument: LSC02 Book# \V3) \ B5

Method: \N- A 3-A\O Rev/Mod b - -

Worklist Comment: 0.1 -10 mL dilution /0.25 mL SS / rerun / jls

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

STD
STD

STD
BLNK-PREP
DLNK-PREP

BLNX-PREP

SAMPLE

SAMPLE

SAMPLE

DUP

DUP

DUP

SAMPLE

SAMPLE

SAMPLE

DUP

DUP

DUP

S96TaDO539

S96T000539

996TO00539

S96T000539

8967000539

S96T000539

59ETOO1024

896T001024

8967001024
S96T001024

S96T001024

S96T001024

GTC99-01

TC99-01

*TC99-01
OTC99-01

OTC99-0
OTC99-01
OTC99-01
fTC99-01
OTC99-01

OTC99-01
TC9901

#TC99-01
OTC99-01

OTC99-01
8=99-01
OTC99-01

OTC99-01
OTC99-01

TC99

TC99

TC99

TC99

TC99

TC99

TC99

TC99

TC99

TC99

TC99

TC99

TC99

TC99

TC99

TC99

TC99

TC99

-01 LIQUID 3.80E-03 3.87E-3 101.840 % Recovery
-01T LIQUID 100 5.99E+01 59.900 % Recovery
-013 LIQUID 1 1.533+00 1.530 % Ct. Error
-01 LIQUID 1 <3.54E-3 uCi/sL
-01E LIQUID 1.00 7.16E+00 7160 % Ct. Error
-01T LIQUID 100 6.13E+01 61.300 % Recovery
-01 LIQUID N/A 8.523-02 3.610e-003 UCi/EL
-01T LIQUID N/A 6.00E+01 1.000.-004 % Recovery
-013 LIQUID N/A 3.038+00 0.000 % C.: Error
-01 LIQUID 8.523-2 9.23E-2 8.000 RPD
-011 LIQUID 1.00 2.931+00 2.930 % Ct. Error
-01T LIQUID 100 5.94Z+01 59.400 % Recovery
-01 LIQUID - N/A 6.563-02 3.480e-003 uCi/EL
-01T LIQUID N/A 6.24E+01 1.000e-004 % Recovery
-013 LIQUID N/A 3.29E+00 0.000 % Ct. Error

-01 LIQUID 6.56E-2 1.03E-1 44.370 RPD
'012 LIQUID 1.00 2.783+00 2.780 % Ct. Error
-01T LIQUID 100 6.03E+01 60.300 % Recovery

Final page for worklist# 6478

Analyst Signature Date Analyst Signature

viewe ig ure ate

&5n,- L 2AU (-r oo c)'hA ~Ai~Q~ \ot ~aun Ac

c-r nd & i.. k \ ..De-.

Units shown for QC (BLK/BKG) may not reflect the actual units.

J8Cj-

Page: 1

Date



WHC-SD-WM-DP-183, REV. 0

r:ERc: 5c
PRESET TIME :
DATA CALC N:
COUNT BLANK :
TWO PHASE :
WINTILLATOR:

LOW LEVEL ::

ISOTOPE 1:

COMMENT : LS 600)
20. 00

SL DPM H#4: LYES SAMPLE RFEPEATS:
YES Ci a NO REPLICATES :
YES AGQ c NO CYCLE REPEATS

LIQUID LUMEX::YES LOW SAMPLE REI:
NO HALF LIFE CORRECTION DATE:

TC99 %ERROR: 0.00 FACTOR:

15 MAR 1996 1906

PRINTER
RS232

: ETD
:EDIT

non e

1.000000 BK. SUB,

COLOR QUENCH CORRECTION: Off

9.wnch Limits Hiahn=7.5 H

CPM %ERROR
TC99

DPM E
TC99 LUMEX ELAPSED
FF-1 % TIME

S**-1 20.00 13.2
Blank Averaae

50.20 6.04 52.46 95.68 O.56 21.0(.
DPM for TC99 : 52.46 COEF. OF VAR: 0.00o

858.53 94
3765.72 94

-1.79 94
2972.23 94

187.26 94
3097.69 T4
200.78 94

3081.52 94
149.92 94

31ZS.66'94
228.07 94

3154.08 94

SAM
NO

POS TIME
MIN

2
3
4

7
8
9

12

2P

**-6
**- L

**-7
**-8
**-9

* 4 -11
*.12?
* *--'1

20
20
20
20
20
20
20
20
20
20
20
20

17b.
175.
175..
175.
174.
174.
175.,
175.
176.
176.
175.
175.

61, 75
1617.75

47.95
2862.4O
226.95

2981.90
239..65

2965.70
191.45

3056.80
265.50

3034.25

1..53
0.75
7.16

"..4 C

0.82
2.93

3.,29
0.81
2.78
0.81

2
1
''.

15

0

0

55
65
62
63
07
66
63
60
60
60
64
63

19
!4
90
40
71
32
99
45

27
51
20

42..7P
64.6--

10S. 21-
129..9E
151,. 7
173,,4E
1'5.3-
217 . O
238.7'
260..o
2E2.2'L

18G2

1
1

Low:90.823

PACKGROUND DUENCH CURVEL Off



WORKBOOK PAGE: STD1

Tc-99: LA-438-1O1 (D-2) LIQUID STANDARD
rracer Book Number (Tr BN) 143B52

STD ctivity for 100pi of Spike Added in dpm 7277.3

V/olume of Sample In mL (SS) 0.25
6478 Dilution Factor (OF) A

Digest Dilution Factor (DDF) 1

@TC99-01 pm of Sample from Liquid Scintillation Counter (dm1) 8O,53

... 1. .pm of Sample+Spike from Liquid Scintillation Counter (dm2) 37652
LIQUID Background cpm (BKG cpm) 50.2

Background Time Counted in Minutes (BKG time) 20
96002143 Instrument Fractional Efficiency (EFF) 0S459

Y. Counting Error 1.53
0 Standard Value pCitmL 3.800E-03

Standard Book # (Std BN) 13182.
NIA Detection Limit (Ld) 7.95

Critical Level (Lc) 3.69
Tc-99 Concentration In pCIIL =3.8722E+00

WC16085 Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm I BKG time)

Detection Limit (Ld) - ((2.721 BKG time) + (2 * Lc)) I EFF
.MC ... Ld * dm3 * OF * DDF I ((2220000dpmlpC) * SS * (dm2 - dm1))

Tc-99 pCIIL -(dm1 * (1OCOmUlL) * dm3 * DF * DDF) / ((2220000dpm/pCI) * SS * (dm2 -dm1))

Spike (Tracer) Recovery - (dm2- dml) 1.5 * 100 1 dm3
C RJ

03119/ Tc-99 Concentration in pCi/mL = 3.87E-03 DETECTION

g LEVEL
3M15/96 Counting Error - 1.53 S

3.59E-05
12:001PM Spike (Tracer) Recovery = 59.9% pCIlmL

C-106 GRAB

IAnalyst: CRJ Date: 03/19/96

ISignature of Chemist JLS Date: 3/76/6

la STANDARD.WB1 REV 1.1

\
0
W1I:4381O1MT\fTC8478.WB1

438101ML

03/19196

C0

Co



WORKBOOK PAGE: BLANK2

Tc-99: LA-438-101 (D-2) LIQUID BLNK-PREP
1. 1 . . . Tracer Book Number (Tr BN) * Jf.0 fj

BLNK-PREP Ativity for 100pl of Spike Added in dpm 7277.3

Volume of Sample in mL (SS) 0.25
6478 Dilution Factor (DF) 101

SDi gest Dilution Factor (DDF) &M

@TC99-01 dpm of Sample from Liquid Scintillation Counter (dmi) . .479

... ...... %.pm of Sample+Spike from Liquid Scintillation Counter dm2 2972.23
UQUID Background cpm (BKG cpm) '0.2

Background Time Counted in Minutes (BKG time)
96002143 Instrument Fractional Efficiency (EFF) .9402

% Counting Error 7.16
0 Detection Limit (Ld) 7.95

Critical Level (Lc 3.69
N/A Tc-99 Concentration in pCill < 3.5385E+00

WL 647B Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm I BKG time)

Detection Limit (Ld) = ((2.72 1 BKG time) + (2 * Lc)) I EFF
~WC1$085 Detection Level - Ld * dm3 * OF * DDF I ((2220000dpmIpCi) * SS * (dm2 - dm1))

c-99 pCi/L - (dm1 * (10OOmULL) * dm3 * DF * DDF) I ((2220000dpm/pCi) * SS * (dm2 - dm1))
Tc-99 pCUmL - pCIIL I (10OOmLAL)

pike (Tracer) Recovery - (dm2 -dm1) * 1.5 * 100 1 dm3

NOTE: Reported result is a LESS THAN value calculated
§C RJt from the statistical Detection Limit (Ld).

03/1N9Nn9 Tc-99 Concentration In pCi/mL - < 3.54E.03 DETECTION
a S ~ateLEVEl

.* % iM 4 Counting Error = 7.16
3.54E-03

A 2:00P<M Spike (Tracer) Recovery = 61.3% pCilmL

Analyst- CRJ Date: 03/19/96

Signature of Chemist JLS Date:

I BLANK.WB1 REV 1.1 I

1:\43101\0UT\TC6478.WB1

438101ML

03/19/96

9

C,)

I
6
-u

0D

9



WORKBOOK PAGE: SAM3

Tc-99: LA-438-11 (D-2) LIQUID SAMPLE
Tracer Book Number (Tr BN) 14AM 7

SAMPLE Activity for 100pi of Spike Added in dpm (dm3) 7277.3
olume of Sample In mL S0.25

6478 Dilution Factor (DF) 01
0 iest Dilution Factor (DDF) 1

@TC99-01 dpm of Sample from Liquid Scintillation Counter (dm1) 187.20
d m of Sample+Spike from Iquld Scintillation Counter dm2 3097.89

LIQUID Background cpm (BKG cpm) '0,2
Background Time Counted In Minutes (BKG time) 2

96002143 Instrument Fractional Efficiency (EFF) 1.M417

% Counting Error 3.03
0 Detection Limit (Ld) 7.94

. 1 M Critical Level (Lc) 3.69
N/A Tc-99 Concentration in pCI/L 8.5209E+01

S96T000539 Critical Level (Lc) - 2.33 * the Square Root of (BKG cpm I BKG time)
Detection Limit (Ld) - ((2.72/BKG time) + (2 * Lc)) I EFF

~&WC1W6&85 Detection Level - Ld * dm3 *DF * DDF I ((2220000dpm/pCl) * SS* (dm2 -dm1))
Tc-99 pCI/L - (dm1 * (1000mUL) * dm3 * DF * DDF) I ((2220000dpm/pC) * SS * (dm2 - dm1))

MCTc-99 pCI/mL - pCI/L I (10OOmUL)
pike (Tracer) Recovery -(dm2 - dml) *1.5 *100 1dm3

> 3V /9m A Tc-99 Concentration In pCi/mL 8.52E-02 DETECTION

hatyis DlteLEVEL
.% Counting Error 3.03

3.61E-03
2 Ppike (Tracer) Recovery 60.0% pCI/ml

knalvst CRJ Date: 03/19196

ignature of Chemist JLS Date: 3/4 Az
0AMPLE.WB REV 1.1W

[:\4381 01 N0UT\TC6478.WB1

438101ML

03/19/96

9

Co

I
6
-V

C>



WORKBOOK PAGE: DUP4

Tc-99: LA-438-101 (D-2) LIQUID DUP

Tracer Book Number (Tr BN) 4$SS1~LtM4
DU ctivity for 1 00pi of Spike Added in d pm (dm3) 7277.3

olume of Sample In mt (SS) -0.25
Dilution Factor (DF) :-:101

Digest Dilution Factor (DDF)
@TC99-O1 dpm of Sample from Liquid Scintillation Counter (dm1) 200.7

dpm of Sample+Spike from Liquid Scintillation Counter (dm2) 3081.52
IU Background cpm (BKG cpm) $.

iBackground Time Counted in Minutes (BKG time) ....
96002143 Instrument Fractional Efriciency (E FF) M.9403

% Counting Error -2.03
0 Detection Limit (Ld) 7.95

Critical Level (Lc)i 3.69
NIA Tc-99 Concentration in pCi/L 9.2303E+01

S96T000539 Critical Level (Lc) - 2.33 * the Square Root of (BKG cpm I BKG time)

Detection Limit (Ld) - ((2.72 1 BKG time) + (2 * Lc)) I EFF
AWC16W0IX Detection Level - Ld * dm3 * DF * DDF I ((2220000dpm/pC) * SS * (dm2 - dm1))

c-99 pCiIL -(dm1 * (1000mLIL) * dm3* DF * DOF) / ((2220000dpm/pC) * SS * (dm2- dm1))
AMC 0TS? c-99 pCUmL - pCIUL (100mLL)

pike (Tracer) Recovery - (dm2 - dm1) 1.5 * 100 1 dm3

19 Tc-99 Concentration in pCi/mL 9.23E-02 DETECTION

A1 Dtg |LEVEL
% Counting Error 2.3i

ilgW 3.65E-03
12:4 0 PM Spike (Tracer) Recovery 59.4% pCmL

jAnatyst: CRJ Date: 03/19/96

ISignature of Chemist JLS Date: 24Z64'j
SAMPLE.WBI REV 1.1

I:\438101 0UT\TC6478.WB1

438101ML

03/19/96

CA3

01

wh



WORKBOOK PAGE: SAM5

Tc-99: LA-438-1O1 (D-2) LIQUID SAMPLE
racer Book Number (Tr BN)

SAMPLE ctivity for 100pi of Spike Added in dpm (dm3) 7277.3

<4< Volume of Sample in mL (SS) 0.25
6478 Dilution Factor (DF) 101

Digest Dilution Factor (DDF) 1
@TC99-01 dpm of Sample from Liquid Scintillation Counter (dm1) -:149.92

pm of Sample+Spike from Liquid Scintillation Counter dm2 3178S
Background cpm (BKG cpm) .

S iu e Background Time Counted in Minutes (BKG time) 2W
3 instrument Fractional Efficiency (EFF) 0.948

% Countina Error 3.29
0 Detection Limit (Ld) 7.95

Critical Level (Lc) 3.69
NIA c-99 Concentration in pCI1L 6.5554E+01

596T001024 Critical Level (Lc) - 2.33 * the Square Root of (BKG cpm I BKG time)
Detection Limit (Ld) - ((2.72 1 BKG time) + (2 * Lc)) I EFF
Detection Level - Ld * dm3 * OF * DDF I ((2220000dpmpCi) * SS * (dm2 -dm1))
Tc-99 pCiIL - (dm1 * (10OOmUL) * dm3 * DF * DDF) I ((2220000dpmIpC)* SS * (dm2 - dm1))

C Tc-99 pCUmL- pCIILI(1000mUL)
pike (Tracer) Recovery - (dm2 -dm1) * 1.5* 1001 dm3

03'195~19 Tc-99 Concentration in pCLImL 6.56E-02 DETECTION

Analsis ataLEVEL
3 Counting Error 3.29

Analyss ilme3.46E.03
t 2wo".PM pike (Tracer) Recovery 62.4% pCIfmL

lAnalyst: CRJ Date: 03/19196

A ISi nature of Chemist
SAMPLE.WBI REV 1.1

I:\438101\OUT\TC6478.WBI

438101ML

03/19/96

0

CD

D

IJLS Date:,



WORKBOOK PAGE: DUP6

Tc-99: LA-438-11 (D-2) LIQUID DUP
Tracer Book Number (Tr BN) f43 j2

DUP Activity for 100pi of Spike Added in dpm (dm3) 7277.3
Volume of Sample In mL (SS) 0.25

6478 Dilution Factor (OF) 101
Digest Dilution Factor DOF 1

@TC99-01 dprn of Sample from Liquid Scintillation Counter (dm1).228.07
E gii d pm of Sample+Spike from Liquid Scintillation Counter (dm2) 314o. 8

LIQUID Background cpm (BKG cpm) - o4.

Background Time Counted In Minutes (BKG time) 2M
96002143 Instrument Fractional Efficiency (EFF) 0.9464

Counting Error 2.78
0 Detection Limit (Ld) 7.94

Critical Level (Lc) 3.69
NWA Tc-99 Concentration in pCiIL 1.0323E+02

SgeToolo24 Critical Level (Lc) - 2.33 * the Square Root of (BKG cpm l BKG time)
Detection Limit (Ld) - ((2.72 ! BKG time) + (2 * Lc)) I EFF

WWC108 Detection Level - Ld * dm3 * DF * DDF I ((2220000dpm/pCI) * SS * (dm2 - dm1))
c-99 pCIfL - (dm1 * (1000mIL.) * dm3 * OF * DDF) I ((2220000dpm/pCi) * SS * (dm2 - dm1))

MC T c-99 pCi/mL - pCIL I (1000mLIL)
pike (Tracer) Recovery- (dm2 -dml)* 1.5* 100 /dm3

LS&

4 3y1989 Tc-99 Concentration In pCilmL 1.03E-01 DETECTION

2 istyS~ib~g20LEVEL
SS150 % Counting Error 2.78

13.60E-03
EN:RON M Spike (Tracer) Recovery 60.3% pCIlmL

Anayst: CRJ Date: 03/19/96

ISignature of Chemist JLS Date: / I
SAMPLE.WB1 REV 1.1

1A43$101\OUT\TC6478.WB1

438101ML

03/19/96

M

0



03/22/96 13:47
A-0004-1

WHC-SD-WM-DP-183, REV. 0

LABCORE Data Entry Template for Worklist# 6893

Analyst: Q Instrument: LSCOO 1,4e) Book# \ 3 9

Method: LA-438-101 Rev/Mod b-2
Worklist Comment: C106 Field Blank.Sample size=0.25ml.For spike:0.25ml. new

S Type Sample# R A Test Matrix Group# Project

S96T000855 0

@TC99-01 LIQUID

@TC99-01 LIQUID

@TC99-01 LIQUID 96000082 C-106 GRAB

Analytes Requested: TC99-01 , TC99-01E, TC99-01T

S96T000855 0 @TC99-01 LIQUID

Analyst Sinatfre
-3
Date

Final page for worklist # 6893

A yst Signature Date

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

1809

Page: I

1 STD

2 BLNK

3 SAMPLE

4 DUP



worklistdata Version 0.0 05/16/95
04/02/96 08:56

WHC-SD-WM-DP-1 83, REV. 0 Page: 1

LABCORE Completed Worklist Report for Worklist# 6893

Analyst: crj Instrument: LSC02 Book# 13i 5M

Method: Lk-43%1S c Rev/Mod --)

Worklist Comment: C106 Field Blank.Sample size=0.25ml.For spike:0.25ml. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

1 SID 0 OTC99-01 TC99-01 LIQUID 3.80E-03 390E-3 102.630 % Recovery
STD
STD
BLNK
BLNK
BLNK

SAMPLE
SAMPLE

SAMPLE

DUP

DUP
DUP

0 @TC99-01 TC99-O1T LIQUID
0 . TC99-01 TC99-O1E LIQUID
0 @TC99-01 TC99-01 LIQUID
0 ETC99-01 TC99-OIE LIQUID
0 aTC99-01 TC99-OIT LIQUID

S96T000855 0 &TC99-01 TC99-01 LIQUID
5967000855 0 @TC99-01 TC99-01T LIQUID
S96T000855 0 @TC99-01 TC99-01E LIQUID

S96T000855 0 @TC99-01 TC99-01 LIQUID

S96T000855 0 &TC99-01 TC99-01E LIQUID

S96T000855 0 @TC99-01 TC99-01T LIQUID

N/A

N/A
N/A

<3.56

1

100 5.78E+01 57.800 % Recovery
I 1.56E+00 1.560 % Ct. Error
1 <3.72E-5 uCi/mL

.00 6.78E+00 6.780 WC. Error

100 5.58E+01 55.800 % Recovery
< 3.56E-05 3.560e-005 uCi/ML

5.83E+01 1.000e-004 % Recovery
7.04E*00 0.000 % Ct. Error

E-5 3.84E-5 RPD
.00 6.47E+00 6.470 % Ct. Error

100 5.80E+01 58.000 % Recovery

Final page for worklist# 6893

Analyst Signature Date Analyst Signature

viewe ignature Date

Units shown for QC (BLKIBKG) may not reflect the actual units.

istO

Date



WHC-SD-WM-DP-183, REV 0

L lob -:(: C < c

USER: 5
PRESET TIME
DATA CALC
COUNT BLANK:
TWO PHASE
SCINTILLATOR:
LOW LEVEL

T-,TnPF 1:

2W MAR 1996 19 4E
COMMENT:LS 600.)

20.0C)
SL DPM H :YES

YES ICt : NO
YES AMC a NO

LIQUID LUMEXNYES
NO HALF LIFE

SAMPLE REF'EATS:
REPLICATES
CYCLE REPEATS :
LOW SAMFLE REJ:
CORRECTIDN DATE;

TC99 ZERROR; 0.00 FACTOR:

:1

LI-

PRINTER
RS212

; STD
:EDIT

M n nl

1.000000 BKG. SUB:

BACKGROUND QUENCH CURVEi : 0Cf COLOR QUENCH CORRECTION: Off

Puench Limits

SAM
NO

POS TIME
MIN

Hioh:343.63Low:90.823

H#
CPM ZERROR

1 **-1 20.00 131,,7
Blank Averace

46..95 6.53 49.02 95.77 0.34
DFM for TC99 : 49.02 COEF. OF

20..Q3 2P
VAR: 0. 000

833.58 94.75
3637.53 94..78

5.81 94.75
2712.38 94.69

3.25 94.80
2834.05 54.75

8.25 94.64
2822.99 94.75

1,.59
0.33

13.75

16..07
0.133

10.,07
0.34

4 2. R C
14.67
86. 37

108 17
129.9L
151..7'
173.44 2F
I 95.2C

TC99
DPM

TC99
EFF-1

LUMEX

20.00
20.00
20.00
20.00

**-5
*W-6
*W-7
**-a

**-10

ELAPSED
TIME

2F'

172.0
171.0
172.0
173.6
170.5
171.9
175.2
171. ,

936.25
3494..10

51 .95
2614.85

49.55
2731,70

54.,20
2721..25

1.56
0.76
6.78
0. 8B
7.04
0.86
6.47
0.86

181A

PAGE : 1



WORKBOOK PAGE: STD1

Tc-99: LA-438-101 (D-2) LIQUID STANDARD
4 , racer Book Number (Tr BN) 143B52

STD ctivity for 100pi of Spike Added In dpm 7277.3
Volume of Sample in mL (SS) 0.25

6893 Dilution Factor (DF) I
Digest Dilution Factor (DDF) 1

@TC99-O1 dpm of Sample from Liquid Scintillation Counter (dm1) 833.58
,dpm of Sample+Spike from Liquid Scintillation Counter (dm2) 3637.53

LIQUID Background cpm (BKG cpm) 46.95
Background Time Counted in Minutes (BKG time) 20

96002598 Instrument Fractional Efficiency (EFF) 0.9475
nn % Counting Error 1.56

0 Standard Value pCI/mL 3.800E-03
j Standard Book # (Std BN) 131952

NIA Detection Limit (Ld) 7.68
p Critical Level (Lc) 3.57

WL6893 Tc-99 Concentration in pCi/L = 3.8981 E+00

Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm I BKG time)
Detection Limit (Ld) = ((2.72 1 BKG time) + (2 * Lc)) / EFF

SZC Detection Level = Ld * dm3 * DF * DDF I ((2220000dpm/pCi) * SS * (dm2 - dm1))

Tc-99 pCi/L = (dm1 * (1000mLIL) * dm3 * DF * DDF) I ((2220000dpm/pCi) * SS * (dm2 - dm1))
JLS

Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 * 1001 dm3

04/01196 Tc-99 Concentration in pCi/mL = 3.90E-03 DETECTION
LEVEL

03129196 % Counting Error 1.6
3.59E-05

02:45 PM Spike (Tracer) Recovery = 57.8% pCi/mL
'A'

C-106 GRAB

[Analyst: CRJ Date: 04/01/96

jSignature of Chemist: JLS Date: 5/ ;//
TANDARDWBI REV 2.0

t0438101\T\Tc6893.WB1

438101ML

04/01/96

C7

-P2
-L)



WORKBOOK PAGE: BLANK2

Tc-99: LA-438-1O1 (D-2) LIQUID
anayflM12MMTracer Book Number (Tr BN) 435V

BLNK Activity for 1001p1 of Spike Added in dpm 7277.3

> k Volume of Sample in mL (SS) 0.25
6893 Dilution Factor (DF) 1

T' Digest Dilution Factor (DDF)

@TC99-01 dpm of Sample from Liquid Scintillation Counter (dm1) 5.81
. . dpm of Sample+Spike from Liquid Scintillation Counter (dm2) 2712.38

LIQUID Background cpm (BKG cpm) 4.9_

cr Background Time Counted in Minutes (BKG time) 20
96002598 Instrument Fractional Efficiency (EFF) 0.9475

Ce '*% Counting Error 6.78
0 Detection Limit (Ld) 7.68

af@0fip Critical Level (Lc) 3.57
N/A Tc-99 Concentration in pCiUL =< 3.7202E-02

Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm I BKG time)
ru $$$eDetection Limit (Ld) = ((2.72 1 BKG time) + (2 * Lc)) I EFF
WC16085Detection Level = Ld * dm3 * DF * DDF I ((2220000dpm/pCi) * SS * (dm2 - dmi))

Tc-99 pCiL = (dm1 * (10OOmUL) * dm3 * OF * DDF) I ((2220000dpm/pCi) SS * (dm2 - dm1))

SC Tc-99 pCmL = pCiL I (10OmLL)

Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 * 100 1 dm3
JLAS

NOTE: Reported result is a LESS THAN value calculated
CRJ from the statistical Detection Limit (Ld).

04W1#98 Tc-99 Concentration in pCi/mL = 3.72E-05 DETECTION

LEVEL
:03129M6 % Counting Error 6.8 M

3.72E-05
02:45 PM Spike (Tracer) Recovery = 55.8% pCilmL

Ana CRJ Date: 04/01/96

Signature of Chemist: JLS Date: y Afl,
BLANK.WBI REV 2.0

l1:\438101\OUT\TC6893.WB1

438101ML

04/01/96

C3,



WORKBOOK PAGE: SAM3

Tc-99: LA-438-1)1 (D-2) LIQUID SAMPLE
racer Book Number r BN) 14$Sf

SAMPLE ctivity for 100p1 of Spike Added In dpm (dm3) 7277.3
olume of SampIe in mL (SS) 0.25

6893 Dilution Factor (DF) I
SDigest Dilution Factor (DDF)

*TC99-01 dpm of Sample from Liquid Scintillation Counter (dm1) 3.25
r i: dpm of Sample+Spike from Liquid Scintillation Counter (dm2) 2834.05
LIQUID Background cpm (BKG cpm)

Background Time Counted in Minutes (BKG time) 20
96002598 Instrument Fractional Efficiency (EFF) 0.948

R 2 ' % Counting Error 7.04
0 Detection Limit (Ld) 7.67

Critical Level (Lc) 3.57
N/A Tc-99 Concentration in pCiIL < 3.5550E-02

S96T000855 Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm I BKG time)
.". . Detection Lim it (Ld) = ((2.72 / BKG tim e) + (2 * Lc)) I EFF

M CISMUM" Detection Level = Ld * dm3 * OF * DDF / ((2220000dpm/pCi) * SS * (dm2 - dm1))
Tc-99 IJCiIL = (dm1 * (1000mLL) * dm3 OF * DDF) I ((2220000dpm/pC) SS * (dm2 - dm1))

S .M T c-99 pCimL =pCiIL / (1000mLIL)
Chms ~ Spike (Tracer) Recovery= (dm2- dm1) * 1.5* 1001 dm3

...

X NOTE: Reported result is a LESS THAN value calculated
C RJ from the statistical Detection Limit (Ld).

C4196 Tc-99 Concentration in pCilmL < 3.56E-05 DETECTION
AnlyCt I LEVEL

I3 2B % Counting Error 7.0 MkPMP

A t3.56E-05
:I4S PM Spike (Tracer) Recovery 58.3% pCilmL

Analyst: CRJ Date: 04/01/96

ISignature of Chemist: JLS Date: 3'9
I'AMPLE.WB1 REV 2.0

:\438101 OUT\TC6893.WB1

438101ML

04/01/96

ci)

0



WORKBOOK PAGE: DUP4

Tc-99: LA-438-101 (D-2) LIQUID DUP
Tracer Book Number (Tr BN) 1436n2

DUP Ativity for 100pi of Spike Added in dpm (dm3) 7277.3

Lolume of Sample in mL (SS) 0.25
6893 Dilution Factor (DF) 1

' Digest Dilution Factor (DDF) .
@TC99-01 dpm of Sample from Liquid Scintillation Counter (dm1) 8.25

a 1pm of Sample+Spike from Liquid Scintillation Counter (dm2) 2822.99
LIQUID Background cpm (BKG cpm) ...........

.B Background Time Counted in Minutes (BKG time) 20
96002598 Instrument Fractional Efficiency (EFF) 0.9464

TW % Counting Error 6.47
0 Detection Limit (Ld) 7.69

C> Critical Level (Lc) 3.57
NIA Tc-99 Concentration in pCi/L 3.8432E-02

S96T000855 Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm I BKG time)

Detection Limit (Ld) = ((2.721 BKG time) + (2 * Lc)) I EFF
WC1WS ~tYDetection Level = Ld * dm3 * DF * DDF / ((2220000dpmpCi) * SS * (dm2 - dm1))

M Tc-99 pCIIL = (dmI * (1000mLIL) * dm3 * DF * DDF) I ((2220000dpm1pCi) * SS* (dm2 - dm1))
fOC :Tc-99 pCi/mL = pCi/L I (IOOOmLIL)

Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 * 1001 dm3

.C4IG1I9 Tc-99 Concentration in pCi/mL 3.84E-05 DETECTION
LEVEL

O3/9W9 % Counting Error 65
3.58E-05

0245 PM Spike (Tracer) Recovery 58.0% pCilmL

[Anatvst: CRJ Date: 04/01/96

jsignature of Chemist: JLS Date: W M9?
SAMPLE.WB1 REV 2.0

I:\438101\OUT\TC6893.WB1

438101ML

04/01/96

X

Cl,

C)



workliszdata Version 0.0 05/16/95
04/0296 09:03

Page: 1
WHC-SD-WM-DP-183, REV. 0

LABCORE Completed Worklist Report for Worklist# 6979

Analyst: cj Instrument: LSC03 Book# k-5 t~

Method:1-kY Ah,- \ O Rev/Mod fi

Worklist Comment: RERUN 2 / 1-10 DILUTION / .25 ML SAMPLE SIZE / JLS

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

9TC99-01 TC99-01 LIQUID

0 @TC99-01 TC99-01T LIQUID

0 @TC99-01 TC99-01E LIQUID

0 @TC99-01 TC99-01 LIQUID
0 @TC99-01 TC99-01E LIQUID
0 2TC99-01 TC99-01T LIQUID

S96T001024 0 @TC99-01 TC99-01 LIQUID
S96T001024 0 @TC99-01 TC99-01T LIQUID
S96T001024 0 ETC99-01 TC99-OlE LIQUID
S96T001024 0 @TC99-01 TC99-01 LIQUID
S96T001024 0 @TC99-01 TC99-01E LIQUID

S96T001024 0 @TC99-01 TC99-01T LIQUID

3.80E-03
100

1

1.00
100

A.
N/A

N/A
1.60E-1

1.00
100

3.9$E-3 103.950 X Recovery
5.86E+01 58.600 % Recovery
1.54E+00 1.540 % Ct. Error
<3.65E-4 uCi/mL

7.53E+00 7.530 % Ct. Error
5.99E+01 59.900 % Recovery
1.60E-01 2.570e-004 uCi/mL
8.51E+01 1.000e-004 % Recovery
6.80E-01 0.000 % Ct. Error
4.79E-1 99.840 RPO
5.60E-01 0.560 % Ct. Error
4.14E+01 41.400 % Recovery

Final page for worklist# 6979

Analyst Signature Date Analyst Signature

eview Signature Date

' &*sy N cK Zq7-0o\o') O-Ac f n C~D fl~

0c-W~n ovw3knaA run 0-A6 -4%clr '(CrVun ,

~~auL4s rWoCi-Cd

--o cb~jt* CX50( &-ncx*n vS

Units shownfor QC (BLK/BKG) may not reflect the actual units.

1816

STD
STD
STD.
BLNK
BLNK
BLNK

SAMPLE

SAMPLE

SAMPLE

DUP

DUP
DUP

Date

tq-Kt;(,<At, C-or rok \ qnv S.



03/26/9610:07
A-0004-1

Analyst:

Method:

Worklist

S Type

1 STU

2 BLNK

3 SAMPLE

4 DUP

WHC-SD-WM-DP-183, REV. 0

LABCORE Data Entry Template for Worklist# 6979

Instrument: LSCOO 43r60 Book# \51 B5

LA-438-101 Rev/Mod - 2-

Comment: RERUN 2 / 1-10 DILUTION / .25 ML SAMPLE SIZE / JLS

Sample# R A Test Matrix Group# Project

@TC99-01 LIQUID

@TC99-01 LIQUID

S96T001024 0 @TC99-01 LIQUID 96000174 C-106 GRAB

Analytes Requested: TC99-01 , TC99-01E, TC99-OIT

S96T001024 0 @TC99-01 LIQUID

Final page for worklist # 6979

Analysf'ignature Date

Data Entry Comments:

Analyst Signature Date

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

1817

Page:

Z-.



WHC-SD-WM-DP-183, REV. 0

RESET TINE
10m CALL I
, UNT LANK a

kW, PHASE a
7 TNTVILLATO

, DW LEVEL ;;

TOPE in

SL DPM1 H1: ES BAMPLE REFEkT7:
yES I NO REPLIum"E-
UEs AGE ||NO CYCLE REPZATY

LUGUIU LUMEX;yE LOW tAFE T!Q
NJ H3 i t LF AORRECT" N 1 aTE,

3r- 2944

CD

VOTE %ERRGRE 0.0- FA1TOV

t IIIR!UN U NH IU, : f ,Lmm QuENIH foRpEm i; o- -

LawmaI4,5W.

H# ___,m .. -
CPM %ERROR

99TC
D)F'

99TC LUMEX ELAPSED
EFF-1 % TIME

1 *-120.% 0
Blank

A AT-0 20, O
2 **-4 20,00

4 ?*-b 2".00

4 *i-e 20.00
5 **-7 20.00
m **-8 20.00

7 *-9 20.4:w
9 *A-ln 70.00::

47,.4V w. R2 45.14 56.15 0 P1 on, 4
DPM for 99TC : 45.14 COEF. OF VARc 0.000

P47,00 1.54 856.63 5514 2.2b Z1.67

Average

171.i
i7j,&
1?1,6
170.8
17L.1
171.2
17n,B8
171.5

3701.
4.

2911.
4583.
8714.
6667.
8675.

0521 .65
am 75

28143- 53
44u5,,70
6330,,35
6386.B5
0205.3 W

90 Q5.
01 05.
97 95.
80 Vb I
74 95 i
60 95. 1
62 95.1

1818

SAM
NO

POS TIME
MIN

2F

, . J I F",R

.uenc~h Limits

75
51
Ab
68
4q
bA
09



WORKBOOK PAGE: STD1

Tc-99: LA-438-101 (D-2) LIQUID I STANDARD
Tracer Book Number (Tr BN) 143852

STD Activity for 100pI of Spike Added in dpm 7277.3

. olume of Sample in mL (SS) 0.25
6979 Dilution Factor (DF) 1

Digest Dilution Factor (DDF) 1
@TC99-01 dpm of Sample from Liquid Scintillation Counter (dm1) 856.63

dpm of Sample+Spike from Liquid Scintillation Counter (dm2) 3701.9
LIQUID Background cpm (BKG cpm) 43.4

B.... ..... .ackground Time Counted in Minutes (BKG time) 20
96002682 Instrument Fractional Efficiency (EFF) 0.9514

r % Counting Error 1.54
0 Standard Value pCiimL 3.800E-03

Standard Book # (Std BN) 131552
N/A Detection Limit (Ld) 7.36

p Critical Level (Lc) 3.43
WL6979 Tc-99 Concentration in pCiJL = 3.9477E+00

WC51586 Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm I BKG time)

L!tflI.tBVfl Detection Limit (Ld) = ((2.72 I BKG time) + (2 * Lc)) / EFF
SIH Detection Level = Ld * dm3 * DF * DDF I ((2220000dpm/pCi) * SS * (dm2 - dm1))

Tc-99 pCi/L = (dm1 * (10OOmLIL) * dm3 * DF * DDF) I ((2220000dpmpCi) * SS * (dm2 - dm1))

JILS
Spike (Tracer) Recovery = (dm2 - dmi) * 1.5 * 100 1 dm3

CRJ

04101/96 Tc-99 Concentration in pCi/mL = 3.95E-03 DETECTION

M. OLEVEL
03/29/96 % Counting Error 15

3.39E-05
02:45 PM Spike (Tracer) Recovery - 58.6% pCi/mL

C-106

Anatyst: CRJ Date: 04/01/96

Sipnature of Chemist: JLS Date:

STANDARD.WB REV 2.0

: T

1flM381 01\O0UflTC9"-.WBi

438101ML

04/01/96

1-4



WORKBOOK PAGE: BLANK2

Tc-99: LA-438-1O1 (D-2) LIQUID BLNK
rracer Book Number (Tr BN) 143a

BLNK ctivity for 100pi of Spike Added in dpm 7277.3

/olume of Sample in mL (SS) 0.25
6979 Dilution Factor (DF) 11

D igest Dilution Factor (DDF) _

@TC99-01 dpm of Sample from Liquid Scintillation Counter (dm1) 4.01

r pm of Sample+Spike from Liquid Scintillation Counter (dm2) 2911.97
LIQUID Background cpm (BKG cpm) 43.4

Background Time Counted in Minutes (BKG time) 20
96002682 Instrument Fractional Efficiency (EFF) 0.9512

R '' '% Counting Error 7.53
0 Detection Limit (Ld) 7.36

pf Critical Level (Lc) 3.43
N/A Tc-99 Concentration in pCiIL = < 3.6504E-01

WL 6979 Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm I BKG time)

Detection Limit (Ld) = ((2.721 BKG time) + (2 * Lc)) I EFF
WO1ISM Detection Level = Ld * dm3 * DF * DDF I ((2220000dpm/pCi) * SS * (dm2 - dm1))

Tc-99 pCIIL = (dmi * (1000mLIL) * dm3 * DF * DDF) I ((2220000dpm/pCi) * SS * (dm2 - dm1))
8tH Tc-99 pCi/mL = pCi/L I (10OmLIL)

Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 * 100 1 dm3

NOTE: Reported result is a LESS THAN value calculated
from the statistical Detection Limit (Ld).

O4/t1/9S Tc-99 Concentration in pCilmL =< 3.65E-04 DETECTION

A LEVEL
U3t29/96 % Counting Error 7.5

Z yl. 3.65E-04
l2:45 PM Spike (Tracer) Recovery = 59.9% pCilmL

.......C .106.

Analyst: CRF Date: 04/01/96

Sinature of Chemist: JLS Date:

BLANK.W81 REV 2.0

N

I:\438101\OUfTCS9-O.WB1

438101ML

04/01/96

C)

C0



WORKBOOK PAGE: SAM3

T-9:LA-438-1O1 (D-2)1 LIQUID SAMPLE

Tracer Book Number (Tr BN) 14$2
SAMPLE Activity for 100p of Spike Added in dpm (dm3) 7277.3

i 'olume of Sample in mL (SS) 0.25
6979 Dilution Factor (DF) 11

TeJ DiCest Dilution Factor (DDF)

@TC99-01 pm of Sample from Liquid Scintillation Counter (dm1) 4583.8

(d p pm of Sample+Spike from Liquid Scintillation Counter (dm2) 8714.74
LIQUID Background cpm (BKG cpm) 43.4

Background Time Counted in Minutes (BKG time) 20
96002682 Instrument Fractional Efficiency (EFF) 0.9513

R % Counting Error 0.68
D Detection Limit (Ld) 7.36

$ Critical Level (Lc) 3.43
NIA Tc-99 Concentration in pCiIL 1.6005E+02

S96T001024 Critical Level (Lc) = 2.33 * the Square Root of (BKG cpmi BKG time)

.... ....... Detection Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) / EFF
WCS Detection Level = Ld * dm3 *DF* DDF / ((2220000dpm/pCi) *S * (dm2 -dm1))

PaTc-99 pCi/L = (dm1 * (10OOmL/L) * dm3 * DF * DDF) I ((2220000dpm/Ci) SS * (dm2 - dm1))
SLH Tc-99 pCi/mL = pCi/L / (100amLL)

Spike (Tracer) Recovery = (dm2 - dml) * 1.5 * 100 1 dm3

JLS

Tc-99 Concentration in pCi/mL 1.60E-01 DETECTION

a bE'LEVEL
0312996 % Counting Error 0.7

A'ysi 2.57E-04
02:45 PM Spike (Tracer) Recovery 85.1% pCilmL

.C-1O6

Analyst: CRF Date: 04/01/96

isnature of Chemist: JLS Date: % 4

SAMPLE.WB1 REV 2.0

1A438101\OUT\TCS9-.WB1

438101ML

04101/96

C)j



WORKBOOK PAGE: DUP4

Tc-99: LA-438-101 (D-2) LIQUID DUP
Tracer Book Number (Tr BN) 14386

DUP ctivity for 100pl of Spike Added in dpm (dm3) 7277.3

.. olume of Sample in mL (SS) 0.25
6979 Dilution Factor (DF) 11

T Digest Dilution Factor (DDF) .

@TC99-1 dpm of Sample from Liquid Scintillation Counter (dm1) 6667.6

dpm of Sample+Spike from Liquid Scintillation Counter (dm2) 8675.62
LIQUID Background cpm (BKG cpm) 434

SBackground Time Counted in Minutes (BKG time) 20
96002682 Instrument Fractional Efficiency (EFF) 0.9515

% Counting Error 0.56
0 Detection Limit (Ld) 7.36

"9$ Critical Level (Lc) 3.43
N BA Tc-99 Concentration in pCiL 4.7893E+02

S96TO%1024 Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm BKG time)
D etection Limit (Ld) = ((2.721/ BKG time) + (2 * Lc)) I EFF

VM51SEi D etection Level = Ld * dm3 * DF * DDF I ((2220000dpm/pCi) * SS * (dm2 -dmi))

T c-99 pCi/L = (dm1 * (1000mI.JL) * dm3 * DF * DDF) I ((2220000dpm/pCi) *SS *(dm2 - dml))
SLH Tc-99 pCIlmL = pCi/L I (1000mLJL)

. .. .. S pike (Tracer) Recovery = (dm2 - dmi) * 1.5 * 100 / dm3

04/01/96 T c-99 Concentration in pCi/mL 47E0 EETO

Anaipi OateLEVEL
032996 % Counting Error 0.6

5.28E-04
x2tASPM Spike (Tracer) Recovery 41.4% pCimL

Analyst: CRF Date: 04/01/96

ionature of Chemist: JLS Date:

AMPLE.W1 REV 2.0

1A438101\OUT\TC99-0.WB1

438101ML

04/01/96

0)

C0



04/24/96 10:25
A-0004-1

Analyst:

Method:

Worklist

S Type

1 STD

2 BLNK-P

3 SAMPLE

4 DUP

5 SAMPLE

6 DUP

7 SAMPLE

8 DUP

9 SAMPLE

10 DUP

WHC-SD-WM-DP-183, REV. C

LABCORE Data Entry Template for Worklist# 8018

jf Instrument: LSCOO (o(CA t Book# /1
LA-438-101 Rev/Mod P2

C. /0iL C /t/I
Connnent: 0.25ml sample size.For spike use42-5l-std-new

Sample# R A Test Matrix Group# Project

@TC99-01 SOLID

REP @TC99-01 SOLID

S96T000546 0 F @TC99-01 SOLID 96000082 C-106 G
Analytes Requested: TC99-01 , TC99-01E, TC99-01T

S96T000546 0 F @TC99-01 SOLID

S96T000555 0 F @TC99-01 SOLID 96000082 C-106 G
Analytes Requested: TC99-01 , TC99-01E, TC99-O1T

S96T000555 0 F @TC99-01 SOLID

S96T000561 0 F @TC99-01 SOLID 96000082 C-106 G
Analytes Requested: TC99-01 , TC99-01E, TC99-01T

S96TOOOS61 0 F @TC99-01 SOLID

S96T000571 0 F @TC99-01 SOLID 96000082 C-106 G
Analytes Requested: TC99-01 , TC99-01E, TC99-01T

S96T000571 0 F @TC99-01 SOLID

RAE

RAB

RAB

RAB

Final page for worklist 8018

Analyst Signature Date Aniyst ign Dite

Cf 4tkt 1xht

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

j823

Page: 1

S2

t-1 ,C



worklistrad Version 0.0 04/18/96 WHC-SD-WM-DP-183, REV. C Page:
05/07/96 10:21

LABCORE Completed RadChem Report for Worklist#: 8018

Analyst: jls Instrument: LSCO2 Book# Q

Method: L 9-A3%-tO\ Rev/Mod W

Workist Comment: 0.25ml sample size.For spike use:0.25ml std. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

1 STD 0 2TC99-01 TC99-O1 SOLID 3.80E-03 3.78E-3 99.474 % Recovery
1 STD 0 BTC99-01 TC99-01T SOLID 100 6.37E+01 63.700 % Recovery
1 STD 0 9TC99-01 TC99-OIE SOLID 1 1.49E+0 1.490 X Ct.. Error
2 BLNK-PREP 0 @TC99-01 TC99-01 SOLID 1 <3.58E-2 uCi/g
2 SLNK-PREP 0 BTC99-01 TC99-01E SOLID 1.00 6.53E+00 6.530 % Ct. Error
2 BLNK-PREP 0 9TC99-01 TC99-01T SOLID 100 6.32E+01 63.200 % Recovery
3 SAMPLE S96T000546 0 F STC99-01 TC99-01 SOLID N/A 5.51E-02 353.0e-004 uci/g
3 SAMPLE S96T000546 0 F TC99-01 TC99-01T SOLID N/A 6.41E+01 0.Oe+000 % Recovery
3 SAMPLE 596T000546 0 F 2TC99-01 TC99-O1E SOLID N/A 5.81E+00 0.Oe0OO % Ct. Error
4 DUP S96T000546 0 F STC99-01 TC99-01 SOLID 5.51E-2 4.48E-2 20.621 RPD

4 DUP S96TO0546 0 F BTC99-01 TC99-01E SOLID 1.00 5.83E+00 5.830 % Ct. Error
4 DUP S96T000546 0 F 9TC99-01 TC99-01T SOLID 100 6.41E+01 64.100 % Recovery
5 SAMPLE S96TO00555 0 F aTC99-01 TC99-01 SOLID N/A 4.09E-02 369.0e-004 uci/g
5 SAMPLE S96T000555 0 F iTC99-01 TC99-01T SOLID N/A 6.55E+01 0.0e+000 % Recovery
5 SAMPLE . 96700555 0 F 9TC99-01 TC99-OIE SOLID N/A 6.26E+00 0.Oe+000 % Ct. Error
6 DUP S96T000555 0 F BTC99-01 TC99-01 SOLID 4.09E-2 <3.53E-2 RPD

6 DUP S96T000555 0 F 2TC99-01 TC99-01E SOLID 1.00 6.21E+00 6.210 % Ct. Error
6 DUP 596T000555 0 F 3TC99-01 TC99-01T SOLID 100 6.24E+01 62.400 % Recovery
7 SAMPLE S96T000561 0 F 2TC99-01 TC99-01 SOLID N/A < 6.43E-02 643.0e-004 uCi/g
7 SAMPLE S96T000561 0 F @TC99-01 TC99-01T SOLID N/A 6.44E+01 0.Oe+000 % Recovery
7 SAMPLE S96TO00561 0 F @TC99-01 TC99-01E SOLID N/A 6.35E+00 O.0e000 % Ct. Error
8 DUP S96T000561 0 F 2TC99-01 TC99-01 SOLID <6.43E-2 <5.53E-2 RPD

8 DUP S96T000561 0 F 9TC99-01 TC99-01E SOLID 1.00 6.21E+00 6.210 % Ct. Error
8 DUP S96T000561 0 F 2TC99-01 TC99-01T SOLID 100 6.31E+01 63.100 % Recovery
9 SAMPLE S967000571 0 F OTC99-01 TC99-01 SOLID '/A < 2.26E-02 226.0e-004 uci/g
9 SAMPLE S96T000571 0 F QTC99-01 TC99-O1T SOLID N/A 6.24E+01 0.Oe+000 % Recovery
9 SAMPLE S96T000571 0 F @TC99-O1 TC99-01E SOLID N/A 6.16E+00 0.Oe+000 % Ct. Error
10 DUP S96T000571 0 F aTC99-01 TC99-01 SOLID <2.26E-2 <2.74E-2 RPD

10 DUP S96T000571 0 F @TC99-01 TC99-01E SOLID 1.00 6.06E+00 6.060 % Ct. Error
10 DUP S96T000571 0 F @TC99-01 TC99-01T SOLID 100 6.47E+01 64.700 % Recovery

Final page for worklist# 8018

Analyst Signature Date Analyst Signature Date

3eviewer Sghue Dt

Units shown for QC (BLK/BKG) may not reflect the actual units.

1824



WHC-SD-WM-DP-183, REV. 0

iiD1 = 1T'C1 1?C
USER: 5
PRESET TIME r
DATA CALC :

OUNT BLANK:
TO PHASE :
SCINTILLATORI:
IOW LEVEL :

2r APR 1996 w0
COMMENT::L 6000

20.L C
SL DPM HM :YES SAMPLE REPEATS

YES IC# N: NO REPLICATES
YES A C : NO CYCLE REPEATS

LIQUID LUMEX:YES LOW SAMPLE REG
N() HAL L IFE CORRECTTON DATE

"SOTOPE 1: TC99 %ERRf]Rg 0,00 FACTOR:

BACKGROUND QUENCH CURVE! Off

Quench Limits

1.i 30 ) BKO. SUhE

CToL. FT IENFH CRRLECION: OfI

Hiuh:343.57

CFM %ERROR
TC99 TC99 LUMEX ELAPSED 2F'

DPM EFF-1 % TIME

Blank Average

20.00
20,.00
20.003
20.,00
20.00
20..00
20.00
20.0o
20.00
20. OA
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00

163,. 1
161.0
162.0
162.4
162,9
161.8
162..0
161.9
160.6

162.3
161.1
161.2
160.7
161.,5
162.1
160.8
162..1
161.6
162..2

DPM for

z7. 25
3835.70

48.55
2964.45

w! .40
2018.90

60.35
3016.70

58.05
3077.10

5T.25
2930.25

50.90
3020.35

53.90
2961..90

54.05
2933.95

55,.65
3040.35

TC99

.4P

.72

.53

.82

.81
.81
.so
.81
.26

,81
.21
.E3
.35
.81
.21
.82
.16
.83
.06
.81

52.28 75.62 0.19
52.28 COEF. OF

891
3984

-1
3066

12
3123

11
3121

8
3184

3
3029

1
3123

4
3063

4
3034

6
3146

.95

.13

.21

.68

.33

.36

.21

.22

.76

.62

.74

..53

.25

.91

.30

.76
,56
.29
.25
.31

q5.,
95.
95.
95.
05.
95.
95.
05.
95,
95.
95..
95.
95..
q5.
P5..
95.
95.
95.
95.
95.

02
03
06
05
00
06
05
06
10
06
05
08
08
09
07
05
09
06
07
05

0.

2.

2.
0.

,.

0.

2.
0.

23
05

06
22
10
25
06
55
32
322
06
2 ?
0 B
11
05
20
05
02
05

20. 71
VAR: 0

67.97,
05. 3

128.4'-
149 (--
171. =
192. 94
2 4.6-
236.45
258. 0-'
271..5-

322. 7-.
344, 0 7
365..5C
38S. 9c
40B-4A
429.. X
451. 35

1825

.1

PR INTER
RS272

4: STD
EDIT

SAM
NO

POS

non e.

TIME
MIN

H#

.000

**-3
**-4

**-9

**-12
**-I

**-2
**-9

**-4
**-11

**-
**-2
**-3

*4

*-7
**- Ii**-9
%*-10

1
2
3

4 I

5
6
7
8
9

12
13

IA

14

15
16

S7
18
19
20

POSE p

Lonw-90.R23



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: STD1

Tc-99: LA-438-iO1 (D-2) LIQUID I STANDARD
Tracer Book Number (Tr BN) 143052

STD Activity for 1 00pI of Spike Added in dpm 7277.3
Volume of Sample in mL (SS) 0.25

8018 Dilution Factor (DF) 1
Digest Dilution Factor (DDF) I

@TC99-01 dpm of Sample from Liquid Scintillation Counter (dm1) 891.95
dpm of Sample+Spike from Liquid Scintillation Counter (dm2) 3984.13

LIQUID Background cpm (BKG cpm) 50.1
Background Time Counted in Minutes (BKG time) 20

96003871 Instrument Fractional Efficiency (EFF) 0.9502
% Counting Error 149

0 Standard Value pCi/mL 3.800E-03
Standard Book # (Std BN) 131152

NIA Detection Limit (Ld) 7.91
Critical Level (Lc) 3.69

WL80G1 Tc-99 Concentration in pCiIL = 3.7823E+00

WC16OSS .Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm /BKG time)
Detection Limit (Ld) = ((2.721 BKG time) + (2 * Lc)) / EFF

SEH Detection Level = Ld * dm3 * DF* DDF / ((2220000dpm/pCi) * SS * (dm2 -dm1))
Tc-99 pCi/L = (dm1 * (1000mLJL) * dm3 * DF * DDF) / ((2220000dpm/pCi) * SS* (dm2 - dm1

JLS
Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 * 100/ dm3

.KNT.

05191/98 Tc-99 Concentration in pCilmL = 3.78E-03 DETECTION

A~ili~atWMLEVEL
04/28196 % Counting Error 1.5

3.35E-05
04:10 PM Spike (Tracer) Recovery = 63.7% pCi/mL

C-106 GRAB

nalst: KNT Date: 05/01/96

Signature of Chemist: JLS Date: /7 /9 
STANDARD.WB1 REV 2.0 LC-, 438101ML

1826

0A438101\OUT\TC8018.WB1 05/01/96 08:00:54



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: BLANK2

Tc-99: LA-438-101 (D-2) SOLIDS
Tracer Book Number (Tr BN) 143B62

BLNK-PREP ctivity for 100pl of Spike Added in dpm 7277.3
Volume of Sample in mL (SS) 0.25

8018 Dilution Factor (DF) 1

Digest Grams of Solids/Liter (Dg/L) 0.9436
TC99-01 dpm of Sample from Liquid Scintillation Counter (dm1) -1.21

dpm of Sample+Spike from Liquid Scintillation Counter (dm2) 3066.8
SOLID Background cpm (BKG cpm) 50.1

Background Time Counted in Minutes (BKG time) 20
96003871 Instrument Fractional Efficiency (EFF) 0.8506

% Counting Error 6.53
0 Detection Limit (Ld) 7.90

Critical Level (Lc) 3.69
N/A Tc-99 Concentration in pCi/g = < 3.5791E-02

WL8018 Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm I BKG time)
Detection Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) I EFF

IWC1S.85.. Detection Level = Ld * dm3 * DF * DDF / ((2220000dpm/pCi) * SS * (dm2 - dm1))

Tc-99 pCilg = (dm1 * (1000mL/L) * dm3 * DF ) / ((2220000dpm/pCi) * SS* Dg/L * (dm2 - dm
SEH

Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 * 100 / dm3
JLS.

NOTE: Reported result is a LESS THAN value calculated
KNT from the statistical Detection Limit (Ld).

06101196 Tc-99 Concentration in pCilg = < 3.58E-02 DETECTION
JaLEVEL

04296....% Counting Error 6.5
j 3.58E-02

04:10PM Spike (Tracer) Recovery = 63.2% pCilg

0-106 <GRAB

Analyst: KNT Date: 05/01/96

Signature of Chemist: JLS Date: Sf/7 L
BLANK.WB1 REV 2.0 U2 4381d1ML

1827
1A438101\OUTRTC8018.WB1

FBLN K-PREP

05/01/96 08:02:41



WHC-SD-WM-DP-183, REV, 0
WORKBOOK PAGE: SAM3

Tc-99: LA-438-101 (D-2) SOLIDS SAMPLE

[f Tracer Book Number (Tr BN) 143852
SAMPLE Activity for 100pl of Spike Added in dpm (dm3) 7277.3

Volume of Sample in mL (SS) 0.25
8018 Dilution Factor (DF) I

Digest Grams of Solids/Liter (Dg/L) 0.9436

@TC99-01 dpm of Sample from Liquid Scintillation Counter (dm1) 112.33

dpm of Sample+Spike from Liquid Scintillation Counter (dm2) 3123.36

SOLID Background cpm (BKG cpm).501

Background Time Counted in Minutes (BKG time) 20
96003871 instrument Fractional Efficiency (EFF) 0.9503

% Counting Error 5.81
0 Detection Limit (Ld) 7.90

Critical Level (Lc) 3.69
FUSION01 Tc-99 Concentration in pCilg 5.5074E-02

S96T000546 Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm I BKG time)

Detection Limit (Ld) = ((2.72 1 BKG time) + (2 * Lc)) I EFF
WC16084 Detection Level = Ld * dm3 * DF * DDF / ((2220000dpm/pCi) * SS* (dm2 -dm1))

Tc-99 pCilg = (dm1 * (10OOmLIL) * dm3 * DF ) / ((2220000dpm/pCi) * SS * Dg/L * (dm2- dm

Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 * 1 t dm3

JL S

KNT

0 45,1996 Tc-99 Concentration in pCilg 5.51 E-02 DETECTION

LEVEL
41298/ % Counting Error 5.8

3.53E-02
W4:1 PM Spike (Tracer) Recovery 64.1% pCi/g

C-106 GRAU

A st KNT Date: 05/01/96

Signature of Chemist: JLS Date: S; 1

SAMPLE.WB1 REV 2.0 C-, 438101ML

1828

I:\438101\OUT\TC8018.WB1 05/01/96 08:04:29



WORKBOOK PAGE: DUP4

Tc-99: LA-438-1O1 (D-2)

WHC-SD-WM-DP-183, REV. 0

SOLIDS
Tracer Book Number (Tr BN) 143B2

DUP Activity for 100pl of Spike Added in dpm (dm3) 7277.3
Volume of Sample in mL (SS) 0.25

8018 Dilution Factor (DF) I

Digest Grams of Solids/Liter (Dg/L) 1.054
@TC99-01 dpm of Sample from Liquid Scintillation Counter (dm1) 11.21

dpm of Sample+Spike from Liquid Scintillation Counter (dm2) 3121.22
SOLID Background cpm (BKG cpm) 50.1

Background Time Counted in Minutes (BKG time) 20
96003871 Instrument Fractional Efficiency (EFF) 0.9505

% Counting Error 5.83
0 Detection Limit (Ld) 7.90

Critical Level (Lc) 3.69
FUSION01 Tc-99 Concentration in pCilg 4.4842E-02

S96T000546 Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)

Detection Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) / EFF
WC1085 Detection Level = Ld * dm3 * DF * DDF I ((2220000dpm/pCi) * SS * (dm2 -dm1))

Tc-99 pCi/g = (dm1 * (1000mL/L) * dm3 * DF ) / ((2220000dpm/pCi) * SS * Dg/L * (dm2 - dm
iSEH

Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 * 100/ dm3
JL-s

05101196 Tc-99 Concentration in pCilg 4.48E-02 DETECTION

#9Rg|Sl|etMLEVEL
O4L2.I...% Counting Error 5.8 K 3-02>r3

Sgime3.16E-02
"04:30 PM Spike (Tracer) Recovery 64.1% pCilg

C-106 GRAB

Analyst: KNT Date: 05/01/96

Signature of Chemist: . p o, a D ; JLS Date: S' /'7 /g ,
SAMPLE.WB1 REV 2.0 U, 438161ML

1829

I:\4381 1\OUT\C8018.WB1
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WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: SAM5

Tc-99: LA-438-1O1 (D-2) SOLIDS ASAMPLE
Tracer Book Number (Tr BN) 143952

SAMPLE Activity for 100pl of Spike Added in dpm (dm3) 7277.3
Volume of Sample in mL (SS) 0.25

8018 Dilution Factor (DF) 1

Digest Grams of Solids/Liter (Dg/L) 0.8844
§TC99-01 dpm of Sample from Liquid Scintillation Counter (dm1) 8.76

dpm of Sample+Spike from Liquid Scintillation Counter (dm2) 3184.62
SOLID Background cpm (BKG cpm) 50.1

',M Background Time Counted in Minutes (BKG time) 20
96003871 Instrument Fractional Efficiency (EFF) 0.951

% Counting Error 616
0 Detection Limit (Ld) 7.90

Critical Level (Lc) 3.69
FUSION01 Tc-99 Concentration in pCilg 4.0895E-02

S96T000555 Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm I BKG time)
Detection Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) / EFF

WC1SOBS Detection Level = Ld * dm3 * DF * DDF I ((2220000dpm/pCi) * SS * (dm2 - dm1))

Tc-99 pCi/g = (dm1 * (10OOmLJL) * dm3 * DF ) / ((2220000dpm/pCi) * SS * Dg/L * (dm2 - dm
.SEH

Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 * 100 / dm3
JL8S

A5o0196 Tc-99 Concentration in pCi/g 4.09E-02 DETECTION
Alf~fflR~atLEVEL

04128196 % Counting Error 6.3 g (tf t
A 3.69E-02

0410 PM Spike (Tracer) Recovery 65.5% pCilg

C-06 GRAB

hAnalyst: KNT Date: 05/01/96
Signature of Chemist: c-5. -- s. JLS Date: '5 h/ /
SAMPLE.WB1 REV 2.0 L/, 438101ML

1830

1:\438101\OUT\TC8018.WB1 05/01/96 08:08:25



WHC-SD-WM-DP-183, REV 0

WORKBOOK PAGE: DUP6

Tc-99: LA-438-101 (D-2) SOLIDS DUP
Tracer Book Number (Tr BN) 143352

DUP Activity for 1 00j1 of Spike Added in dpm (dm3) 7277.3
Volume of Sample in mL (SS) 0.25

8018 Dilution Factor (DF) I

Digest Grams of Solids/Liter (Dg/L) 0.97
@TC99-01 dpm of Sample from Liquid Scintillation Counter (dm1) 3.74

dpm of Sample+Spike from Liquid Scintillation Counter (dm2) 3029.53
SOLID Background cpm (BKG cpm) 501

Background Time Counted in Minutes (BKG time) 20
96003871 Instrument Fractional Efficiency (EFF) 0.95_5

% Counting Error 6.21
0 Detection Limit (Ld) 7.90

Critical Level (Lc) 3.69
FUSION01 Tc-99 Concentration in pCilg < 3.5305E-02

S96T000555 Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm 1 BKG time)
Detection Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) I EFF

-WC16085 Detection Level = Ld * dm3 * DF * DDF / ((2220000dpm1pCi) * SS * (dm2 - dm1))

Tc-99 pCilg = (dm1 * (1000mLJL) * dm3 * DF ) / ((2220000dpm/pCi) * SS * Dg/L * (dm2 - dm
SEH

Spike (Tracer) Recovery = (dm2 -dm1) * 1.5 * 1001 dm3
JL S

NOTE: Reported result is a LESS THAN value calculated
.KNT from the statistical Detection Limit (Ld).

~05I0116 Tc-99 Concentration in pCilg < 3.53E-02 DETECTION
LEVEL

04128196 % Counting Error 6.2
3.53E-02

04:1OPM Spike (Tracer) Recovery 62.4% pCilg

C-10P GRAB

Analvst: KNT Date: 05/01/96

jSignature of Chemist: JLS Date: S/~ jL(a
SAMPLEWB1 REV 2.0 438101ML

IS31

1:4381 01\OUT\TC8018.WB1 05/01/96 08:10:02



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: SAM7

Tc-99: LA-438-1O1 (D-2) SOLIDS 1 SAPLE
Tracer Book Number (Tr BN) 143B52

SAMPLE Activityfor100pi of Spike Added in dpm (dm3) 7277.3
Volume of Sample in mL (SS) 0.25

8018 Dilution Factor (DF) I

- Digest Grams of Solids/Liter (Dg/L) 10.516
@TC99-01 dpm of Sample from Liquid Scintillation Counter (dm1) 1.25

dpm of Sample+Spike from Liquid Scintillation Counter (dm2) 3123.91
SOLID Background cpm (BKG cpm) 50.1

Background Time Counted in Minutes (BKG time) 20
96003871 Instrument Fractional Efficiency (EFF) 0.0500

% Counting Error 6.35
0 Detection Limit (Ld) 7.90

Critical Level (Lc) 3.69
FUSION01 Tc-99 Concentration in pCilg < 6.4289E-02

S96T000561 Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm I BKG time)
Detection Limit (Ld) = ((2.72/ BKG time) + (2 * Lc)) I EFF

WC16Q85 Detection Level = Ld * dm3 * DF * DDF I ((2220000dpm/pCi) * SS * (dm2 - dm1))
Tc-99 pCilg = (dm1 * (1000mLJL) * dm3 * DF ) / ((2220000dpm/pCi) * SS * Dg/L * (dm2 - dm

SEH.
Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 * 100 1 dm3

,JL S

NOTE: Reported result is a LESS THAN value calculated
KNT from the statistical Detection Limit (Ld).

05101196 Tc-99 Concentration in pCilg < 6.43E-02 DETECTION
LEVEL

04/28196 % Counting Error 6.4
6.43E-02

O4.1OPM Spike (Tracer) Recovery 64.4% pCilg

h nalyst: KNT Date: 05/01/96

Signature of Chemist: . n , . n JLS Date: nI-, I'jc
SAMPLEWB1 REV 2.0 438101ML

i832
1A4381 01\OUT\TC8018.WB1 05/01/96 08:11:56



WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: DUP8

Tc-99: LA-438-1O1 (D-2) SOLIDS A DUP |
Tracer Book Number (Tr BN) 143B52

DUP Activity for 00p' of Spike Added in dpm (dm3) 7277.3
Volume of Sample in mL (SS) 0.25

8018 Dilution Factor (DF) 1
Digest Grams of Solids/Liter (Dg/L) 0.612

@TC99-01 dpm of Sample from Liquid Scintillation Counter (dmi) 4.3
dpm of Sample+Spike from Liquid Scintillation Counter (dm2) 3063.76

SOLID Background cpm (BKG cpm) 50.1
Background Time Counted in Minutes (BKG time) 20

96003871 Instrument Fractional Efficiency (EFF) 0.9507
V % Counting Error 6.21

0 Detection Limit (Ld) 7.90
Critical Level (Lc) 3.69

FUSION01 Tc-99 Concentration in pCilg < 5.5330E-02

S96T000561 Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm 1BKG time)
Detection Limit (Ld) = ((2.721 BKG time) + (2 * Lc)) I EFF

WC16085 Detection Level = Ld * dm3 * DF * DDF / ((2220000dpm/pCi) * SS * (dm2 - dm1))
Tc-99 pCilg = (dm1 * (1000mL/L) * dm3 * DF) I ((2220000dpm/pCi) * SS* DgL * (dm2- dm

SEH
Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 * 100 / dm3

JLS
NOTE: Reported result is a LESS THAN value calculated

KNT from the statistical Detection Limit (Ld).

05101196 Tc-99 Concentration in pCilg < 5.53E-02 DETECTION
LEVEL

04/28-96 % Counting Error 6.2

5.53E-02
O4:1.P Spike (Tracer) Recovery 63.1% pCilg

C-10GRAB 7

Analyst: KNT Date: 05/01196
ISignature of Chemist: i .rc. JLS Date: S/-111 I
SAMPLE.WB1 REV 2.0 438101ML

1833
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WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: SAM9

Tc-99: LA-438-1O1 (D-2) SOLIDS SAMPLE
Tracer Book Number (Tr BN) 143B52

SAMPLE Activity for 100pl of Spike Added in dpm (dm3) 7277.3
Volume of Sample in mL (SS) 0.25

8018 Dilution Factor (DF) 1
Digest Grams of Solids/Liter (Dg/L) 1.5148

@TC99-01 dpm of Sample from Liquid Scintillation Counter (dm1) 4.56
dpm of Sample+Spike from Liquid Scintillation Counter (dm2) 3034.29

SOLID Background cpm (BKG cpm) 50.1
Background Time Counted in Minutes (BKG time) 20

96003871 Instrument Fractional Efficiency (EFF) 0.9509
% Counting Error 6.16

0 Detection Limit (Ld) 7.90
Critical Level (Lc) 3.69

FUSION01 Tc-99 Concentration in pCilg < .2569E-02

S96T000571 Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)
Detection Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) / EFF

WC15085 Detection Level = Ld * dm3 * DF * DDF I ((2220000dpm1pCi) * SS * (dm2 - dm1))

Tc-99 pCilg = (dm1 * (1000mLIL) * dm3 * DF ) / ((2220000dpm/pCi) * SS * Dg/L * (dm2 - dm

Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 * 100 1 dm3
JLS

NOTE: Reported result is a LESS THAN value calculated
KNT from the statistical Detection Limit (Ld).

05101196 Tc-99 Concentration in pCilg < 2.26E-02 DETECTION
LEVEL

*0*428f % Counting Error 6.2
2.26E-02

O410PM. Spike (Tracer) Recovery 62.4% pCilg

C1p0 GRAB

Analyst: KNT Date: 05/01/96
jSignature of Chemist: (':..tn rC~~ JLS Date: 5/1/c9
SAMPLE.WB1 REV 2.0 438101ML

1834

L:\438101\OUT\TC8018.WB1 005/01/96 08:16:47



WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: DUP10

Tc-99: LA-438-1O1 (D-2) SOLIDS DUP
Tracer Book Number (Tr BN) 143B52

DUP Activity for 100pl of Spike Added in dpm (dm3) 7277.3
Volume of Sample in mL (SS) 0.26

8018 Dilution Factor (DF) :1
Digest Grams of Solids/Liter (Dg/L) 1.2024

@TC99-01 dpm of Sample from Liquid Scintillation Counter (dm1) 6.25
dpm of Sample+Spike from Liquid Scintillation Counter (dm2) 3146.31

SOLID Background cpm (BKG cpm) 50.1
Sackground Time Counted in Minutes (BKG time) 20

96003871 Instrument Fractional Efficiency (EFF) 0.9507

% Counting Error 6.06
0 Detection Limit (Ld) 7.90

Critical Level (Lc) 3.69
FUSION01 Tc-99 Concentration in pCilg < 2.7439E-02

S96T000571 Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm l BKG time)
Detection Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) / EFF

W.C16055 Detection Level = Ld * dm3 * DF * DDF / ((2220000dpm/pCi) * SS * (dm2 - dm1))

Tc-99 pCilg = (dm1 * (10OOmLIL) * dm3 * DF ) I ((2220000dpm/pCi) * SS * Dg/L * (dm2 - dm
7SEH

Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 * 100 / dm3

NOTE: Reported result is a LESS THAN value calculated
KNT from the statistical Detection Limit (Ld).

05/0196 Tc-99 Concentration in pCilg < 2.74E-02 DETECTION

A alsis ateLEVEL
04/28/OS % Counting Error 6.1

alys11%ime2.74E-02
04:10 PM Spike (Tracer) Recovery 64.7% pCi/g

C-1M GRAB

Analyst: KNT Date: 05/01/96

Signature of Chemist: Crxraf p2.8~ JLS Date: S/i JL
SAMPLEWB1 REV 2.0 438101ML

1835

1A4381 01\OUT\TC801 8.WB1 05/01/96 08:18:48



05/17/96 18:06
A-0004-1

WHC-SD-WM-DP-183, REV. 0

LABCORE Data Entry Template for Worklist# 8884

Analyst: .±l. Instrument: LSCOO 6SZO Book#

Method: LA-438-101 Rev/Mod a-'3

Worklist Comment: RUSH!0.25ml SS.For spike use: 0.25ml. new

S Type Sample# R A Test Matrix Group# Project

1 STD

2 BLNK-PREP

@TC99-01 SOLID

@TC99-01 SOLID

S96T001036 0 F @TC99-01 SOLID 96000174 C-106 GRAB
Analytes Requested: TC99-01 , TC99-01E, TC99-01T

S96T001036 0 F @TC99-01 SOLID

S96T001563 0 F @TC99-01 SOLID 96000174 C-106 GRAB
Analytes Requested; TC99-01 , TC99-01E, TC99-01T

S96T001563 0 F @TC99-01 SOLID

Final page for worklist # 8884

Analyst Signature Date' 'Analyst Si ature Date

DATA
NOTU

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

1836

Page: 1

3 SAMPLE

4 DUP

S SAMPLE

6 DUP



worklistrad Version 0.0 04/18/96
05/21/96 12:53

WHC-SD-WOM-DP-183, RFV 0

LABCORE Completed RadChem Report for Worklist#: 8884

Analyst: rwk Instrument: LSC03 Book# kAi 86g

Method: L 43-lO' Rev/Mod B -3

Worklist Comment: RUSH!0.25ml SS.For spike use: 0.25ml. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

STD

STD

STD
BLNK-PREP

BLNK-PREP

BLNK-PREP

SAMPLE S96T001
SAMPLE S96T001

SAMPLE S96T001

DUP S96T001

DUP S96T001

DUP S96T001

SAMPLE S96T001
SAMPLE S96T001

SAMPLE S96T001
DUP S96T001

DUP S96T001

0 @TC99-01 TC99-01 SOLID

0
0
0

0

5
5
5

5
5

0
0

0
0
S0

56 0
36 0
36 0
36 0
56 0
36 0
63 0
63 0
63 0
63 0
63 0

@TC99-01
@TC99-01
@TC99-01
@TC99-01
@TC99-01

F @TC99-01
F @TC99-01
F @TC99-01
F @TC99-01
F @TC99-01
F @TC99-01
F @TC99-01
F @TC99-01
F @TC99-01
F @TC99-01
F @TC99-01

TC99-01T SOLID

TC99-01E SOLID

TC99-01 SOLID

TC99-01E SOLID

TC99-01T SOLID

TC99-01 SOLID

TC99-01T SOLID

TC99-OIE SOLID

TC99-01 SOLID

TC99-01E SOLID
TC99-01T SOLID

TC99-01 SOLID

TC99-01T SOLID

TC99-01E SOLID
TC99-01 SOLID

TC99-01E SOLID

3.80

N/A
N/A

N/A
3.5

1

N/A
N/A

N/A
4.11

1
6 DUP S96T001563 0 F @TC99-01 TC99-01T SOLID

E-03 3.91E-3
100 6.65E+01

1 1.45E+00
1 <1.62E-2

1.00 6.68E+00
100 6.69E+01

3.59E-02.
6.51E+01
6.45E+00

9E-2 2.41E-2
.00 6.26E+00
100 6.44E+01

4.11E-02
7.10E+01
4.90E-01

E-2 3.23E-2
.00 6.07E+00
100 6.69E+01

102.895 % Recovery
66.500 % Recovery

1.450 % Ct. Erro
uCi/g

6.680 uCi/g

66.900 % Recovery
167.0e-004 ici/ .

0.Oe+000 % Recovery

O.Oe+OOO % Ct. Error

39.333 RPD

6.260 % Ct. Erro
64.400 % Recovery

154.0e-004 uCi/9
O.Oe+00 % Recovery

O.Oe+OO0 % Ct. Error
23.978 RPD

6.070 % Ct. Erro

66.900 % Recovery

Final page for worklist# 8884

Analyst Signature Date Analyst Signature

Date '

DP
.4

Units shown for QC (BLKIBKG) may not reflect the actual units.

L837

Page: 1

iewer Signature

Date



WHC-SD-WM-DP-183, REV. 0
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WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: STD1

Tc-99 : LA-438-1O1 (D-2) LIQUID STANDARD
-ft ~ Tracer Book Number (Tr BN) 14$B62

STD Activity for 100pI of Spike Added in dpm 18193.25
Volume of Sample in mL (SS) 0.25

8884 Dilution Factor (DF) I
Digest Dilution Factor (DDF)

@TC99-01 dpm of Sample from Liquid Scintillation Counter (dm1). . 61.9
dpm of Sample+Spike from Liquid Scintillation Counter (dm2) t030.54

LIQUID Background cpm (BKG cpm) 40,
be -'Background Time Counted in Minutes (BKG time) .20

96004893 Instrument Fractional Efficiency (EFF) 0.9537
- % Counting Error 1.45

0 Standard Value pCi/mL 3.800E-03
am Jorep Standard Book # (Std BN) 131B52

NIA Detection Limit (Ld) 7.55
4 np #tt , Critical Level (Lc) 3.53

WL8884 Tc-99 Concentration in pCi/L 3.9079E+00

WC51S58 Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm B BKG time)
Detection Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) I EFF

MCD Detection Level = Ld * dm3 * DF * DDF I ((2220000dpm/pCi) * SS * (dm2 - dmi))
Tc-99 pCi/L = (dm1 * (10OOmL/L) * dm3 * DF * DDF) / ((2220000dpm/pCi) * SS * (dm2 - dm1

Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 * 100/ dm3
RWK

Ditd m ete>'______
05120196 Tc-99 Concentration in pCi/mL = 3.91E-03 DETECTION

Aml sato* LEVEL
05118196 % Counting Error 1.5

nalys ime~ 3.07E-05
04:40 AM Spike (Tracer) Recovery = 66.5% pCi/mL

dI mEII olni vn1-lO T6AP

Analyst: RWK Date: 05/20/96
Signature of Chemist: ilak&.i. Q JLS Date: /a/I& ]
STANDARD.WB1 REV 2.0 438101ML

rd\'t C ;44% ,g0
ay" forv-

i1839

l:4381 01\OUT\TC8884.WB1

r-4E5 P-t-

DUAR tj
ED

05/21/96 07:02:35



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: BLANK2

Tc-99: LA-438-1O1 (D-2) SOLIDS
'Tracer Book Number (Tr BN) 143B52

BLNK-PREP Activity for 100pl of Spike Added in dpm 18193.25
AVW *t ,* olume of Sample in mL (SS) 0.26

8884 Dilution Factor (OF) I
as 6e4'#> Digest Grams of Solids/Liter (DgIL) 1.8792

@TC99-01 dpm of Sample from Liquid Scintillation Counter (dmi) 5.95
$44 Nfl$$|| dpm of Sample+Spike from Liquid Scintillation Counter (dm2) 811658

SOLID Background cpm (BKG cpm)
ateoffl Background Time Counted in Minutes (BKG time) 20

96004893 Instrument Fractional Efficiency (EFF) 0.9639
&Bi* 4 % Counting Error 6.68

0 Detection Limit (Ld) 7.55
let t< Critical Level (Lc) 3.53

NIA Tc-99 Concentration in pCilg < 1.6241E-02

WL8884 Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm I BKG time)
Detection Limit (Ld) = ((2.72 1 BKG time) + (2 * Lc)) / EFF

WC51586 Detection Level = Ld * dm3 * DF * DDF / ((2220000dpm/pCi) * SS * (dm2 -dm1))
6r WTc-99 pCi/g = (dm1 * (10OOmLL) * dm3 * DF ) I ((2220000dpm/pCi) * SS * Dg/L * (dm2 - dm

AMCB

Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 * 100 1 dm3
JILS

Anaytih %NOTE: Reported result is a LESS THAN value calculated
RWK from the statistical Detection Limit (Ld).

05120/96 Tc-99 Concentration in pCilg = < 11.62E-02 DETECTION
Analsis*ateLEVEL

0518e96 % Counting Error
AnalysisTimim 1.62E-02

04:40 AM Spike (Tracer) Recovery - 66.9% pCilg

C-106 GRAB

Aknalyst: RWK Date: 05/20/96
Signature of Chemist: - p k .0 JLS Date: S/a::t/G
BLANK.WB1 REV 2.0 438101ML

1840

1A438101\OUT\TC8884.WB1 05/21/96 07:02:51

BLNK-PREP



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: SAM3

Tc-99: LA-438-1O1 (D-2) SOLIDS SAMPLE 1
Tracer Book Number (Tr BN) 143B82

SAMPLE Activity for 00pIl of Spike Added in dpm (dm3) 18193.25
Volume of Sample in mL (SS) 0.25

8884 Dilution Factor (DF)
4eOS 'd7 Digest Grams of Solids/Liter (DgIL) 11792

@TC99-01 dpm of Sample from Liquid Scintillation Counter (dm1) -16.
i dpm of Sample+Spike from Liquid Scintillation Counter (dm2) 7916.09

SOLID Background cpm (BKG cpm) 46
Background Time Counted in Minutes (BKG time) . 20

96004893 Instrument Fractional Efficiency (EFF) i.954
%% Counting Error A644

0 Detection Limit (Ld) 7.55
747sa mWPt> Critical Level (Lc) 3.53

FUSION01 Tc-99 Concentration in pCilg 3.5926E-02

S96T001036 Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm I BKG time)

n Detection Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) / EFF
'WC51586 Detection Level = Ld * dm3 * DF * DDF I ((2220000dpm/pCi) * SS * (dm2 - dm1))

*#f WO Tc-99 pCilg = (dm1 * (10OOmL/L) * dm3 * DF ) I ((2220000dpm/pCi) * SS* Dg/L * (dm2 - dm
MCB

'S Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 * 100 1 dm3
JL S

(RWK

05120196 Tc-99 Concentration in pCilg 3.59E-02 DETECTION
b SDate' LEVEL

*95118196 % Counting Error 6.4
tia ysis r lmO> 1.67E-02
.4:40 AM Spike (Tracer) Recovery 65.1% pCilg

C-106 GRAB

nalyt: RWK Date: 05/20/96
Si nature of Chemist: JLS Date: . /.
SAMPLE.WB1 REV 2.0 438101ML

1841

1A4381 01\OUT\TC8884.WB1 05/21/96 07:03:08



WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: DUP4

Tc-99: LA-438-1O1 (D-2) SOLIDS DUP
e Tracer Book Number (Tr BN) 143852

DUP Activity for 100pl of Spike Added in dpm (dm3) 18193.25
Volume of Sample in mL (SS) 0.25

8884 Dilution Factor (DF) 1
Digest Grams of Solids/Liter (DgIL) 1.4996

@TC99-01 dpm of Sample from Liquid Scintillation Counter (dm1) 10.9i
-, dpm of Sample+Spike from Liquid Scintillation Counter (dm2) 7825.47

SOLID Background cpm (BKG cpm) 46
Background Time Counted in Minutes (BKG time) 20

96004893 Instrument Fractional Efficiency (EFF) 0.9541
% Counting Error 6.26

0 Detection Limit (Ld) 7.55
&zampi Plst~fr Critical Level (Lc) 3.53

FUSION01 Tc-99 Concentration in pCilg 2.4092E-02
,75RaRiFF7-

S96T001036 Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm /BKG time)
jnitrtt Ode Detection Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) / EFF

WC51586 Detection Level = Ld * dm3 * DF * DDF / ((2220000dpm/JCi) * SS * (dm2 - dm1))
prearedj7 Tc-99 pCi/g = (dm1 * (10OOmLIL) * dm3 * DF ) I ((2220000dpm/pCi) * SS * Dg/L * (dm2 - dm

MCB
emist* N'Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 * 100 / dm3

JLS

.05120196 Tc-99 Concentration in pCi'g 2.41E-02 DETECTION
MMW 1WR ' LEVEL

10518196 % Counting Error 6.3 | |
A S 7Imr 1.67E-02

04:40 AM Spike (Tracer) Recovery 64.4% pCilg
gApiaeCRoint

C-106 GRAB DA T
N,/I&E cfr

CU

Analyst: RWK Date: 05/20/96
Signature of Chemist: r c~ JLS Date: S/a/qg__
SAMPLEWB1 REV 2.0 438101ML

1842

I:\4381 01\OUT\TC8884.WB1 05121/96 07:03:22



WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: SAM5

Tc-99: LA-438-1O1 (D-2) SOLIDS
E$> Tracer Book Number (Tr BN) 143852

SAMPLE Activity for 100pi of Spike Added in dpm (dm3) 18193.25
YR% Z O olume of Sample in mL (SS) 0.25

8884 Dilution Factor (DF) 1
Digest Grams of Solids/Liter (Dg/L) t.8684

@TC99-01 dpm of Sample from Liquid Scintillation Counter (dm1) 20.17
A dpm of Sample+Spike from Liquid Scintillation Counter (dm2) 5628.67

SOLID Background cpm (BKG cpm) 4 <.. in. 46
,Batc i C Background Time Counted in Minutes (BKG time) 20

96004893 Instrument Fractional Efficiency (EFF) 0.1532
W "-Re -, % Counting Error .0A9

0 Detection Limit (Ld) 7.56
,SamrnIrtpO Critical Level (Lc) 3.53

FUSION01 Tc-99 Concentration in pCi/g 4.1108E-02
iMSi II,

S96T001563 Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm I BKG time)
ing§tt' en odeDetection Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) / EFF

WC51586 Detection Level = Ld * dm3 * DF * DDF / ((2220000dpm/pCi) * SS * (dm2 - dm1))
Tc-99 pCilg = (dm1 * (10OmLIL) *dm3 * DF ) / ((2220000dpm/pCi) * SS * Dg/L * (dm2 - dm

M CD
St W,- Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 * 100 1 dm3

JL S

RWKC

05/20196 Tc-99 Concentration in pCilg 4.11E-02 DETECTION
LEVEL

.5I18196 % Counting Error 0.5
A0s7ime 1.54E-02

04:40 AM Spike (Tracer) Recovery 71.0% pCilg

106 GRAB AT

CAE
Analyst: RWK Date: 05/20/96
Signature of Chemist: JLS Date: a>/q
SAMPLEWB1 REV 2.0 V 438101ML

1843

1:438101\OUT\TC8884.WB1 05121/96 07:03:37



WORKBOOK PAGE: DUP6

Tc-99: LA-438-101 (D-2)

WHC-SD-WM-DP-183, REV. 0

SOLIDS
Tracer Book Number (Tr BN) 143B52

DUP Activity for 100pi of Spike Added in dpm (dm3) 18193.25
olume of Sample in mL (SS) 0.25

8884 Dilution Factor (DF) 1
e, 0Digest Grams of Solids/Liter (Dg/L) 18492

@TC99-01 dpm of Sample from Liquid Scintillation Counter (dm1) 14.77
"dpm of Sample+Spike from Liquid Scintillation Counter (dm2) 8126.99

SOLID Background cpm (BKG cpm) 46
SBatofri Background Time Counted in Minutes (BKG time) 20

96004893 Instrument Fractional Efficiency (EFF) 0.0536
* i % Counting Error 6.07

0 Detection Limit (Ld) 7.55
/ ift 1e e Critical Level (Lc) 3.53

FUSION01 Tc-99 Concentration in pCi/g 3.2276E-02

S96T001563 Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm I BKG time)
ode Detection Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) / EFF

WC51586 Detection Level = Ld * dm3 * DF * DDF / ((2220000dpm/pCi) * SS * (dm2 - dm1))
Tc-99 pCi/g = (dm1 * (10OOmL/L) * dm3 * DF )/ ((2220000dpm/pCi) * SS * Dg/L * (dm2 - dm

MCB
Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 * 100/ dm3

J4LS

RWK
40 'C~ Iete4

05/20/96 Tc-99 Concentration in pCilg 3.23E-02 DETECTION
'An1ySi'ates . _LEVEL

S 05118196 % Counting Error 6.1
1.65E-02

,04:40 AM Spike (Tracer) Recovery 66.9% pCilg

C-106 GRAB

CA
knalyst: RWK Date: 05/20/96
Signature of Chemist: JLS Date o
SAMPLEWB1 REV 2.0 I-/ 438101ML

1844

1A4381 01\OUT\TC8884.WB1 05121/96 07:04:05

DUP I



05/18/96 19:07
A-0004-1

WH-SD-WMDP-183, REV. 0

LABCORE Data Entry Template for Worklist# 8885

Analyst: _ _Instrument: LSCOO /05W) Book# (310S2

Method: LA-438-101 Rev/Mod j 3q- 05 S.3% 4
;,Ab 7/g/

Worklist Comment: RUSH! 0.25ml Sample size. For spike use: 0.25ml. new

S Type Sample# R A Test Matrix Group# Project

1 STD @TC99-01 SOLID

2 BLNK-PREP @TC99-01 SOLID

3 SAMPLE S96T001531 0 F @TC99-01 SOLID 96000082 C-106 GRAB

Analytes Requested: TC99-01 , TC99-01E, TC99-01T

4 DUP S96T001531 0 F @TC99-01 SOLID

5 SAMPLE S96T001541 0 F @TC99-01 SOLID 96000082 C-106 GRAB

Analytes Requested: TC99-01 , TC99-01E, TC99-01T

6 DUP S96T001541 0 F @TC99-01 SOLID

7 SAMPLE S96T002718 0 F @TC99-01 SOLID 96000082 C-106 GRAB

Analytes Requested: TC99-01 , TC99-01E, TC99-01T

8 DUP S96T002718 0 F @TC99-01 SOLID

Final page for worklist # 8885

Analyst Signat e Date An signra Date

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

j845

Page: 1



worklistrad Version 0.0 04/18/96 WHC-SD-WM p1 , REV 0Page
05/22/96 07:43

LABCORE Completed RadChem Report for Worklist#: 8885

Analyst: jds Instrument: LSC03 Book# kN I 9 ..

Method: LA-VM -iOI Rev/Mod " '

Worklist Comment: RUSH! 0.25ml Sample size. For spike use: 0.25ml. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

1 STD 0 @TC99-01 TC99-O1 SOLID 3.80E-03 3.97E-3 104.474 % Recovery
1 STO 0 @TC99-01 TC99-O1T SOLID 100 7.06E+01 70.600 % Recovery
1 STD 0 BTC99-01 TC99-OIE SOLID 1 1.40E+00 1.400 %.Ct. Erro
2 BLNK-PREP 0 @TC99-01 TC99-01 SOLID 1 <1.42E-2 uci/g
2 SLNK-PREP 0 @TC99-01 TC99-01E SOLID 1.00 7.13E+00 7.130 uCi/g
2 RLNK-PREP 0 @TC99-01 TC99-01T SOLID 100 6.57E+01 65.700 % Recovery
3 SAMPLE S96T001531 0 F &TC99-01 TC99-01 SOLID N/A < 1.43E-02 143.0e-004 uCi/g
3 SAMPLE S96T001531 0 F @TC99-01 TC99-01T SOLID N/A 6.52E+01 O.Oe+000 % Recovery
3 SAMPLE S96T001531 0 F aTC99-01 TC99-01E SOLID N/A 7.09E+00 O.0e+000 % Ct. Error
4 DUP S96T001531 0 F @TC99-01 TC99-01 SOLID <1.43E-2 1.74E-2 RPD
4 DUP 596T0O1531 0 F aTC99-01 TC99-OIE SOLID 1.00 6.74E+00 6.740 % Ct. Erro
4 DUP S96T001531 0 F &TC99-01 TC99-01T SOLID 100 6.49E+01 64.900 % Recovery
5 SAMPLE S96T001541 0 F 0TC99-01 TC99-01 SOLID N/A < 1.54E-02 154.0e-004 uCi/g
5 SAMPLE S96T001541 0 F @TC99-01 TC99-01T SOLID N/A 6.61E+01 0.0e000 % Recovery
5 SAMPLE S96T001541 0 F @TC99-01 TC99-01E SOLID N/A 7.12E+00 0.Oe+000 % Ct. Error
6 DUP S96T001541 0 F 2TC99-01 TC99-01 SOLID <1.54E-2 1.75E-2 RPD
6 DUP S96T001541 0 F @TC99-01 TC99-01E SOLID 1.00 6.69E+00 6.690 % Ct. Erro
6 DUP S96T001541 0 F aTC99-01 TC99-01T SOLID 100 6.37E+01 63.700 % Recovery
7 SAMPLE S96T002718 0 F &TC99-01 TC99-01 SOLID N/A< 3.52E-02 35 2.0e-004 uCi/g
7 SAMPLE S96TOO2718 0 F @TC99-01 TC99-01T SOLID N/A 6.56E+01 0.Oe+OOO % Recovery
7 SAMPLE S96T002718 0 F TC99-01 TC99-O1E SOLID N/A 6.92E+00 0.0e000 % Ct. Error
8 DUP S96T002718 0 F @TC99-01 TC99-01 SOLID <3.52E-2 <3.70E-2 RPD
8 DUP S96TO02718 0 F 2TC99-01 TC99-01E SOLID 1.00 6.97E+00 6.970 % Ct. Erro
8 DUP S96TOD2718 0 F @TC99-01 TC99-01T SOLID 100 6.46E+01 64.600 % Recovery

Final page for worklist# 8885

Analyst Signature Date Analyst Signature Date

'Ibiviewer ightur&D~iat

Units shown for QC (BLK/BKG) may not reflect the actual units.

±846



WHC-SD-WM-DP-183, REV. 0

RAM POS
N

TIME
MIN \

H*#
CPM %ERROR

99TC 99TC LUMEX ELAPSED 2F:
DPM EFF--i 7 TIME

Blank Average DPM for 99TC a
43.86 (I f : Y:

43.86 COEF., OF VAR:P W

1037.21 W
1893.15

6. 9(-j

803.66 -T.4.
4.92 . 7

795.54 ".W
9.13

795.84 

806.72

781.15
5.2
799.16 4
5.21 " 5 . - ,

705.44 -499

j847

wa 0
so 4
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7
59
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59

60
6 2

58
6 97
1 59

0. 96
0 5

65

76

7l
-

8 -

sa
48-4
**-5
**--6

2
2
2
2

6
62 6

6
6

7

a 2
9

6 5
6 3
56 0



WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: STD1

Tc-99: LA-438-101 (D-2) LIQUID
yp Tracer Book Number (Tr BN) 143B52

STD Activity for 100pi of Spike Added in dpm 1819.325
0Wof i-- Volume of Sample in mL (SS) 0.25
8885 Dilution Factor (DF) 1

est 7 Digest Dilution Factor (DDF) 1
@TC99-01 dpm of Sample from Liquid Scintillation Counter (dm1) 1037.21
ymmo-yI dpm of Sample+Spike from Liquid Scintillation Counter (dm2) 1893.15
LIQUID Background cpm (BKG cpm) 42.25

l0-U b It Background Time Counted in Minutes (BKG time) 20
96004894 Instrument Fractional Efficiency (EFF) 0.9545

% Counting Error 1.4
0 Standard Value pCi/mL 3.800E-03

rhItPro 1 Standard Book # (Std BN) 131B52
NIA Detection Limit (Ld) 7.24

M mtt# Critical Level (Lc) 3.39
WL8895 Tc-99 Concentration in pCiL = 3.9723E+00

:WCSISB: Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm 1 BKG time)
rp dBy ~ Detection Limit (Ld) = ((2.72 1 BKG time) + (2 * Lc))i EFF

SEH Detection Level = Ld * dm3 * DF * DDF / ((2220000dpm/pCi) * 55 * (dm2 -dm1))
h t Tc-99 pCi/L = (dm1 * (1000mL/L) * dm3 * DF * DDF) / ((2220000dpm/pCi) * SS * (dm2 - dm1

Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 * 100 dm3
JDS

08120196 Tc-99 Concentration in pCi/mL = 3.97E-03 DETECTION

Ana ysis tate ___LEVEL
05119196 % Counting Error 1.4

AnaCysis' eImC 2.77E-05
02:00AM, Spike (Tracer) Recovery = 70.6% pCiimL

4Sdmple Pointt-
C-106 GRAB

Analyst: JDS Date: 05/20/96
Signature of Chemist: JLS Date: 5 /2.2 / q.
STANDARD.WB1 REV 2.0 L/

Spdcc

438101ML

i 5 4far 25pJAC
(In a ~/c/

i:\4381 01\OUT\TC8885.WB1

STANDARD

:1848 05122/96 07:23:54



WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: BLANK2

Tc-99: LA-438-101 (D-2) SOLIDS BLNK-PREP
Tracer Book Number (Tr BN) 143852

BLNK-PREP Activity for 100pl of Spike Added in dpm 1819.325
at 4 Volume of Sample in mL (SS) 0.25

8885 Dilution Factor (DF) 1
a >s' Digest Grams of Solids/Liter (Dg/L) 2.1028

@TC99-01 dpm of Sample from Liquid Scintillation Counter (dm1). ...
dpm of Sample+Spike from Liquid Scintillation Counter (dm2) SOS.66

SOLID Background cpm (BKG cpm) 42.25
aN "be15 Background Time Counted in Minutes (BKG time) 20

96004894 Instrument Fractional Efficiency (EFF) 0.9535
Si t. % Counting Error 7.13

0 Detection Limit (Ld) 7.25
nIE Pr Critical Level (Lc) 3.39

NIA Tc-99 Concentration in pCi/g < 1.4177E-02

WL8885 Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm I BKG time)
in On ode'- Detection Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) / EFF

WC51586 Detection Level = Ld * dm3 * DF * DDF / ((2220000dpm/pCi) * SS * (dm2 -dm1))
ar By ., Tc-99 pCilg = (dm1 * (1000mLJL) * dm3 * DF) / ((2220000dpm/pCi) * SS * Dg/L * (dm2 - dm

SE H

Spike (Tracer) Recovery = (dm2 - dm1)* 1.5 * 100 1 dm3

NOTE: Reported result is a LESS THAN value calculated
JDS1 from the statistical Detection Limit (Ld).

05/20/96 Tc-99 Concentration in pCi/g < < 1.42E-02 DETECTION

LEVEL
"05/19I96 % Counting Error 7.1 4

Aaltisl1mne 1.42E-02
02:00 AM Spike (Tracer) Recovery = 65.7% pCilg

amdr, &P Rint<
C-106 GRAB

Analyst: JDS Date: 05/20/96
Signature of Chemist: JLS Date: 5 9 ,-
BLANK.WB1 REV 2.0 C/ 438101ML

1849

IA438101\OUT\TC8885.WB1 05/22/96 07:24:02



WHC-SD-WM-0P-183, REV. 0
WORKBOOK PAGE: SAM3

Tc-99: LA-438-1O1 (D-2) SOLIDS ISAMPLE
Tracer Book Number (Tr BN) 143B52

SAMPLE Activity for 100pl of Spike Added in dpm (dm3) 1819.325
Volume of Sample in mL (SS) 0.25

8885 Dilution Factor (DF)
4t Digest Grams of Solids/Liter (DgIL) 21028

@TC99-01 dpm of Sample from Liquid Scintillation Counter (dm1) 4.92
'/t dpm of Sample+Spike from Liquid Scintillation Counter (dm2) 795.54

SOLID Background cpm (BKG cpm) -42.25
64Z Background Time Counted in Minutes (BKG time) . 20

96004894 Instrument Fractional Efficiency (EFF) 0.9542
% Counting Error g709

0 Detection Limit (Ld) 7.24
10 rp Critical Level (Lc) 3.39

FUSION01 Tc-99 Concentration in pCilg < 1.4277E-02

S96T001531 Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm /BKG time)
t men Code Detection Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) I EFF

WCS15S6 Detection Level = Ld * dm3 * DF * DDF / ((2220000dpm/pCi) * SS * (dm2 - dm1))
Tc-99 pCilg = (dm1 * (1000mLJL) * dm3 * DF ) I ((2220000dpm/pCi) * SS * Dg/L * (dm2 - dm

SEH

hmSpike (Tracer) Recovery = (dm2 - dm1) * 1.5 * 100 / dm3
JLS

__ NOTE: Reported result is a LESS THAN value calculated
JDS from the statistical Detection Limit (Ld).

40520/96 Tc-99 Concentration in pCilg < 1.43E-02 DETECTION
%nly7=at LEVEL

05/19/96 % Counting Error .Nt

Analy ff_ime 1.43E-02
02:00 AM Spike (Tracer) Recovery 65.2% pCilg

'Am l oI nt --
C-10 GRAB

Analyst: JDS Date: 05/20/96
Signature of Chemist: JLS Date: .S/ 2 /A
SAMPLEWB1 REV 2.0 438101ML

1850

1A4381 01\OUT\TC8885.WB1 05/22196 07:24:40



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: DUP4

Tc-99: LA-438-1O1 (D-2) SOLIDS
4 Tracer Book Number (Tr BN) 143852

DUP Activity for 100pl of Spike Added in dpm (dm3) 1819.325
SSt '"Volume of Sample in mL (SS) 0.25

8885 Dilution Factor (DF) I
etA Digest Grams of Solids/Liter (Dg/L) 2.1916

@TC99-01 dpm of Sample from Liquid Scintillation Counter (dm1) 913
MEM dpm of Sample+Spike from Liquid Scintillation Counter (dm2) 795.84

SOLID Background cpm (BKG cpm) 42.25
ebti'%M Background Time Counted in Minutes (BKG time) 20

96004894 Instrument Fractional Efficiency (EFF) 0.954
'i % Counting Error 6.74

0 Detection Limit (Ld) 7.24
Mi atWrep-, Critical Level (Lc) 3.39

FUSION01 Tc-99 Concentration in pCilg 1.7358E-02

S96T001531 Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm I BKG time)
sodo., Detection Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) / EFF

WC51586 Detection Level = Ld * dm3 * DF * DDF / ((2220000dpmpCi) * SS * (dm2 - dm1))

O dTc-99 pCilg = (dm1 * (IOOmLL) * dm3 * DF ) / ((2220000dpm/pCi) * SS * Dg/L * (dm2 - dm
S EH'

Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 * 100 1 dm3
JL S

-JDS

05120/96 Tc-99 Concentration in pCi/g 1.74E-02 DETECTION
"Anily a LEVEL

.05/1996 % Counting Error 6.7

JIAnfilyliffim 1.38E-02
02:00 AM Spike (Tracer) Recovery 64.9% pCi/g

a It ,oint_
C-106 GRAB

Analyst: JDS Date: 05/20/96

iSignature of Chemist: JLS Date: -5 /9 (0
SAMPLEWB1 REV 2.0 438101ML

1851

:A4381 01\OUT\TC8885.WB1 05/22/96 07:25:11



WORKBOOK PAGE: SAM5

Tc-99 : LA-438-1O1 (D-2)

WHC-SD-WM-DP-183, REV. 0

SOLIDS
/ >$d Tracer Book Number (Tr BN) 143BS2f

SAMPLE Activity for 100pi of Spike Added in dpm (dm3) 1819.325
* It Volume of Sample in mL (SS) 0.25

8885 Dilution Factor (DF) I

Digest Grams of Solids/Liter (Dg/L) 1.1148
@TC99-01 dpm of Sample from Liquid Scintillation Counter (dm1). 4.57

dpm of Sample+Spike from Liquid Scintillation Counter (dm2) 806.72
SOLID Background cpm (BKG cpm) 42.25

o Background Time Counted in Minutes (BKG time) 20
96004894 Instrument Fractional Efficiency (EFF) 0.9569

% Counting Error 7.12
0 Detection Limit (Ld) 7.23

1061P7rey . Critical Level (Lc) 3.39
FUSION01 Tc-99 Concentration in pCilg < 1.5426E-02

S96T001541 Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm I BKG time)

dns _n nt odet Detection Limit (Ld) = ((2.72 1 BKG time) + (2 * Lc)) / EFF
WC51586 Detection Level = Ld * dm3 * DF * DDF / ((2220000dpm/pCi) * SS * (dm2 - dm1))

I Tc-99 pCilg = (dm1 * (10OOmLJL) * dm3 * DF ) / ((2220000dpm/pCi) * SS * Dg/L * (dm2- dm

Spike (Tracer) Recovery = (dm2 - dmi) * 1.5 * 100 1 dm3

NOTE: Reported result is a LESS THAN value calculated
JDS, from the statistical Detection Limit (Ld).

05I20I96 Tc-99 Concentration in pCilg < 1.54E-02 DETECTION
V n yisat& LEVEL

tO 1996 % Counting Error 7.1

Aaiisimw~e~ 1.54E-02
02:00 AM Spike (Tracer) Recovery 66.1% pCilg

C-106 GRAB

Analyst: JDS Date: 05/20/96

Signature of Chemist: c . k a Q JLS Date: Z5 /A
SAMPLEWB1 REV 2.0 U 438101ML

1852

I:\438101\OURTC8885.WB1

SAMPLE

05/22/96 07:25:47



WHC-SD-WM-DP-183, REV 0
WORKBOOK PAGE: DUP6

Tc-99: LA-438-1O1 (D-2) SOLIDS
Tracer Book Number (Tr BN) 143B52.

DUP Activity for 100p' of Spike Added in dpm (dm3) 1819.325
Volume of Sample in mL (SS) 0.25

8885 Dilution Factor (DF) 1
Digest Grams of Solids/Liter (Dg/L) 1.1684

@TC99-01 dpm of Sample from Liquid Scintillation Counter (dm1). . .13
dpm of Sample+Spike from Liquid Scintillation Counter (dm2) 781.15

SOLID Background cpm (BKG cpm) 42.25
Background Time Counted in Minutes (BKG time) 20

96004894 Instrument Fractional Efficiency (EFF) 9.955
fi$9K% Counting Error &.69

0 Detection Limit (Ld) 7.23
',"M Critical Level (Lc) 3.39

FUSION01 Tc-99 Concentration in pCilg 1.7515E-02

S96T001541 Critical Level (Lc) = 2.33 * the Square Root of (BKG cpml BKG time)
Detection Limit (Ld) = ((2.721 BKG time) + (2 * Lc)) / EFF

.C51586 Detection Level = Ld * dm3 * DF * DDF I ((2220000dpm/pCi) * SS * (dm2 -dm1))
Tc-99 pCi/g = (dm1 * (10OOmL/L) * dm3 * DF ) / ((2220000dpm/pCi) * SS * Dg/L * (dm2 - dm

SEH
Spike (Tracer) Recovery = (dm2 -dm1) t 1.5 * 100 1 dm3

JLS

JDS

05120196 Tc-99 Concentration in pCilg 1.75E-02 DETECTION
Ais tot LEVEL

iO!19196 % Counting Error 6.7
< nalesWme7 1.56E-02

0O2:00 AM Spike (Tracer) Recovery 63.7% pCilg
It aploIntw

C-I106 GRAB

Analyst: JDS Date: 05/20/96
Signature of Chemist: --:$4LAa JLS Date: 5zd- 9 C.
SAMPLEWB1 REV 2.0 C-' 438101ML

1853

1:\4381 01\OUT\TC8885.WB1 05/22/96 07:26:14



WORKBOOK PAGE: SAM7

Tc-99: LA-438-1O1 (D-2)

WHC-SD-WM-DP-183, REV. 0

SOLIDS
|t| Tracer Book Number (Tr BN) 143B52

SAMPLE Activity for 100p] of Spike Added in dpm (dm3) 1819.325
tl<| t Volume of Sample in mL (SS) 0.25

8885 Dilution Factor (DF) 1

/m A' Digest Grams of Solids/Liter (Dg/L) 6.8488
@TC99-01 dpm of Sample from Liquid Scintillation Counter (dm1) 5.02

191aft|| dpm of Sample+Spike from Liquid Scintillation Counter (dm2) 800.16
SOLID Background cpm (BKG cpm) 42.25

tC I ber; Background Time Counted in Minutes (BKG time) 20
96004894 Instrument Fractional Efficiency (EFF) 0.9543

R71 >' |YW % Counting Error 6.92
0 Detection Limit (Ld) 7.24

.pPr.p Critical Level (Lc) 3.39
FUSION01 Tc-99 Concentration in pCi/g < 3.5164E-02

S96T002718 Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm 1BKG time)
' Detection Limit (Ld) = ((2.721 BKG time) + (2 * Lc)) / EFF

WC51586 Detection Level = Ld * dm3 * DF * DDF I ((2220000dpm/pCi) * SS * (dm2 - dm1))

Tc-99 pCilg = (dm1 * (10OOmLIL) * dm3 * DF ) / ((2220000dpm/pCi) * SS * Dg/L * (dm2 - dm
SEH

WI h ist Spike (Tracer) Recovery = (dm2 -dm1)* 1.5 * 1001 dm3

AMt 7tt < NOTE: Reported result is a LESS THAN value calculated
-JDS from the statistical Detection Limit (Ld).

.0520196 Tc-99 Concentration in pCilg < 3.52E-02 DETECTION

AnysistDate r LEVEL
05119196 % Counting Error 6.9

WAnRIP0 3.52E-02
02:00 AM.....Spike (Tracer) Recovery 65.6% pCilg

tm pllo int_&
-C-106 GRAB

Analyst: JDS Date: 05/20/96

ISignature of Chemist: , 2- JLS Date: s /92 A4.
SAMPLE.WB1 REV 2.0 438101ML

1854

1:4381 01\OUT\TC8885.WB1

SAMPLE

05/22/96 07:26:47



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: DUP8

Tc-99: LA-438-1O1 (D-2) SOLIDS DUP 7
Tracer Book Number (Tr BN) 143B52

DUP Activity for 100pi of Spike Added in dpm (dm3) 1819.325
S Volume of Sample in mL (SS) 0.25

8885 Dilution Factor (DF) I
Digest Grams of Solids/Liter (Dg/L) 0.184

@TC99-01 dpm of Sample from Liquid Scintillation Counter (dm1) 5.21
dpm of Sample+Spike from Liquid Scintillation Counter (dm2) 788.44

SOLID Background cpm (BKG cpm) 42.25

Background Time Counted in Minutes (BKG time) , 20
96004894 Instrument Fractional Efficiency (EFF) 0.9547

4 3 % Counting Error 6.97
0 Detection Limit (Ld) 7.24

* ti Critical Level (Lc) 3.39
FUSION01 Tc-99 Concentration in pCilg < 3.7010E-02

S96T002718 Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm /BKG time)

m aCok Detection Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) I EFF
WC51586 Detection Level = Ld * dm3 * DF * DDF / ((2220000dpm/ICi) * SS * (dm2 - dm1))

Tc-99 pCilg = (dm1 * (1000mLL) * dm3 * DF ) / ((22200Odpm/pCi) * SS * Dg/L * (dm2 - dm
"SEH,-

Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 * 100 1 dm3
JLS

NOTE: Reported result is a LESS THAN value calculated
JDS from the statistical Detection Limit (Ld).

05120/96 Tc-99 Concentration in pCilg C 3.70E-02 DETECTION

AnalysMaisDte,;aLEVEL
0519I96 % Counting Error 7.0

3.70E-02
02:Q0AM Spike (Tracer) Recovery 64.6% pCi_ g

C-106 GRAB

JDS Date: 05/20/96

Signature of Chemist: JLS Date: 5a a /-?
SAMPLEWBI REV 2.0 U-2 438101ML

18S55

1:\4381 01\OUT\TC8885.WB1 05/22/96 07:27:24



worklistrad Version 0.0 04/18/96
05/24/96 09:14 WHC-SD-WM-DP-183, REV. 0 Page: I

LABCORE Completed RadChem Report for Worklist#: 9040

Analyst: jIf Instrument: LSC02 Book# 35 65;;

Method: LA-. 4%-% 01Rev/Mod Jp2
Worklist Comment: 0.25 mL sample size / rerun / jis

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

3.80E-03
100

1
1

1.00
100

N/A
N/A
N/A
1 .93E-2

1.00
100

N/A
N/A

N/A
2.97E -2

1.00
100

3.77E-3
6.61E+01
1.47E+00

N/A
N/A
N/A

1.93E-02
6.16E+01

6.25E+00
2.75E -2

5.95E+00
6.83E+01
2.97E-02
7.11E+01

6.23E+00
5.04E-1

3.52E+00
6.61E+01

99.211
66.100

1.470

182.0e-004
0.Oe+000
0.Oe+OO0

35.043

5.950
68.300

292.0e-004
0.Oe+OOO
0.0e+000

177.740
3.520

66.100

% Recovery
% Recovery
% Ct. Erro

uCi/g

uCi/g
% Recovery
uCi/g
% Recovery

% Ct. Error

RPD

% Ct. Erro
% Recovery

uci/g
% Recovery

% Ct. Error

RPD

% Ct. Erro

% Recovery

Final page for worklist# 9040

Analyst Signature Date

-wer Signature

Analyst Signature

Date

I'o n- ?^A ruv, c,a.L to Ac4AVnoto~kt a. -ro-.tnk.PJ4z
r' r\nAx ostwk'% .Sw-ecl no cojm

flA-r d&4( &G'ok .in k~o ra-un

V1e0,tcor~ao

Units shownfor QC (BLK/BKG) may not reflect the actual units.

1856

STD
STD
STD
BLNK-PREP
BLNK-PREP

BLNK-PREP
SAMPLE
SAMPLE
SAMPLE

DUP
DUP

DUP
SAMPLE
SAMPLE

SAMPLE
DUP
DUP

DUP

iTC99-01

@TC99-01
9TC99-01
BTC99-01
QTC99-01
@TC99-01
@TC99-01
@TC99-01
aTC99-01
@TC99-01
STC99-01
@TC99-01
BTC99-01
BTC99-01
@TC99-01
@TC99-01
@TC99-01
@TC99-01

TC99-01
TC99-01T
TC99-D1E
TC99-01
TC99-01E
TC99-01T
TC99-01
TC99-01T
TC99-01E
TC99-01
TC99-ODIE
TC99-01T
TC99-01
TC99-01T
TC99-01E
TC99-01
TC99-01E
TC99-OIT

S96T001678

S96T001678
S96T001678
S96T001678
S96T001678

S96T001678
S96T001689
S96T001689

S96T001689
S96T001689
S96TOO1689
S96T001689

SOLID
SOLID
SOLID
SOLID

SOLID
SOLID

SOLID

SOLID
SOLID

SOLID
SOLID
SOLID

SOLID
SOLID
SOLID
SOLID
SOLID

SOLID

Date

50-0 ALSUJV~



05/21/96 12:47
A-0004-1

SUPER RUSH REV. 0
WHC-SDorklist# 9

LABCORE Data Entry Template for Worklist# 9040

Analyst: Instrument: LSCOO om_ Book# i 3 ) Q

Method: LA-438-101 Rev/Mod WHCSD-DP REV 0
Worklist Comment: 0.25 mL sample size / rerun / jis

S Type Sample# R A Test Matrix Group# Project

1 STD

2 BLNK-PREP

3 SAMPLE

@TC99-01 SOLID

@TC99-01 SOLID

S96TOO1678 0 F @TC99-O1 SOLID 96000174 C-106 GRAB
Analytes Requested: TC99-O1 , TC99-01E, TC99-O1T

S96TOO1678 0 F @TC99-01 SOLID

S96TOO1689 0 F @TC99-01 SOLID 96000174 C-106 GRAB

Analytes Requested: TC99-Ol , TC99-01E, TC99-OlT

S96TOO1689 0 F @TC99-O1 SOLID

inal

A/ e
AnV yst Signatu' Date

page for worklist # 9040

'Analyst Signature Datt

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

j857

Page: I

4 DUP

5 SAMPLE

6 DUP



WHC-SD-WM-DP-183, REV. 0

i = ~TC C -P -P
USER: 5
PRESET TIME
DATA CALC
COUNT BLANK
TWO PHASE
SCINTILLATOR:
LOW LEVEL

23 MAY 1996 15:0(
COMMENT:LS 6000

20 .00
SL DPM H# :YES SAMPLE REPEATS:

YES IC# : NO REPLICATES
YES ADC NO CYCLE REPEATS

LIQUID LUMEX:YES LOW SAMPLE REj:
NI1 HALF LIFE CORRECTION DATE:

1

ISOTOPE 1: T C99 .%ERROR: 0.00 FACTOR: 1 ..0(0( BKG. SUB:

BACKGROUND QUENCH CURVE: Off COLOR QUENCH CORRECTION: Off

nLEnCh Limits Low :90.82 Hioh:343.63

SAM POS
NO

VI fl-1

TIME
MIN

Blank Averace

CP ~T~EC99R
CPM %ERROR

16. r3fl
DPM for

TC99
DPM

6.54
TC99

TC99 LUMEX ELAPSED
EFF-1 % TIME

48.78 95.94 0.28
48.78 COEF. OF

2P

20.94
VAR: 0.000

q :tt 6 2t0lGQ 6C0 .7
5 **-7 20.00 159.2 923. 10 1.47
6 **-8 20.00 159.5 3973.40 0.71
7 **-9 20.00 157.-7 54.15 6.25
8 **-10 2000 159.1 2898.05 0.83
9 * *-11 20.0 157.9 59..40 5.95

10 **-12 20..0 159.7 3210.3.5 0.79
11 **-1 2C0. 158.1 53.. 80 6.2=
12 **-2 2 C.0 161.4 335.45 0.77
13 **-3 20.. 0Cs.i 16.30 3.52
14 **-4 20.00 162.1 3210,15 0.79

'7 fyJ

921.52
4128.07

2.1 1
2997.34

13.63
3326.22

7.75
3459.52

122.91
3328.38

95.14
95.134
95.18
95.14
95.17
95.12
95.17
95.07
95.11
95.05

0.10 4.4-

0.32 128.86
0.C7 150..43
4.55 172.01
0.13 193.58
4.31 215.14
0.08 236.68
7.8e-. , 4 2 58..29'
0.06 279.79
1. 7) .3i28
0.06 322.78

1858

itt t/

PAGE: 1

PR I NTER
R; 3 -2

STE
ED I

none



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: STD1

Tc-99: LA-438-101 (D-2) LIQUID STANDARD
Tracer Book Number (Tr BN) 143B52

STD Activity for 100pl of Spike Added in dpm 7277.3
Volume of Sample in mL (SS) 0.25

9040 Dilution Factor (DF) I
Digest Dilution Factor (DDF) 1

@TC99-01 dpm of Sample from Liquid Scintillation Counter (dm1) 921.52
dpm of Sample+Spike from Liquid Scintillation Counter (dm2) 4128.07

LIQUID Background cpm (BKG cpm) 46.8

Background Time Counted in Minutes (BKG time) 20
96005084 Instrument Fractional Efficiency (EFF) 0.9514

% Counting Error 1.47
0 Standard Value pCi/mL 3.800E-03

Standard Book # (Std BN) 131B52
NIA Detection Limit (Ld) 7.64

'Critical Level (Lc) 3.56
WL9040 I c-99 Concentration in p/L =:+

WC16085 Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm /BKG time)

Detection Limit (Ld) = ((2.72 1 BKG time) + (2 * Lc)) I EFF
MCB Detection Level = Ld * dm3 * DF * DDF / ((2220000dpm/pCi) * SS * (dm2 - dm1))

Tc-99 pCi/L = (dm1 * (1000mL/L) * dm3 * DF * DDF) / ((2220000dpm/pCi) *SS * (dm2 - dm1
JLS

Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 * 100 dm3
JLF

05124196 Tc-99 Concentration in pCi/mL = 3.77E-03 DETECTION

LEVEL
05/23/96 % Counting Error = 1.5

3.12E-05
07:45 AM Spike (Tracer) Recovery = 66.1% pCilmL

C-106 GRAB

Analyst: JLF Date: 05/24/96

Signature of Chemist: JLS Date:
STANDARD.WB1 REV 2.0 438101ML

j859

05/24/96 07:41:501:\438101\OUT\9040.WB1



WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: BLANK2

Tc-99: LA-438-101 (D-2) SOLIDS BLNK-PREP
Tracer Book Number (Tr BN) 143B52

BLNK-PREP Activity for 100pI of Spike Added in dpm 7277.3
Volume of Sample in mL (SS) N/A

9040 Dilution Factor (DF) N/A
Digest Grams of Solids/Liter (Dg/L) 1.8392

@TC99-01 dpm of Sample from Liquid Scintillation Counter (dm1) N/A
dpm of Sample+Spike from Liquid Scintillation Counter (dm2) N/A

SOLID Background cpm (BKG cpm) 46.8

Background Time Counted in Minutes (BKG time) 20
96005084 Instrument Fractional Efficiency (EFF) N/A

% Counting Error N/A
0 Detection Limit (Ld) ERR

Critical Level (Lc) 3.56
N/A Ic-99 Concentration in p i/g =ER ERR

WL9040 Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)

Detection Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) / EFF
WC16085 Detection Level = Ld * dm3 * DF * DDF / ((2220000dpm/pCi) * SS * (dm2 - dm1))

Tc-99 pCi/g = (dm1 * (10OOmLJL) * dm3 * DF ) I ((2220000dpm/pCi) * SS * Dg/L * (dm2 - dm
MCB

Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 * 100 / dm3
JLS

ERR
JLF ERR

0812496 Tc-99 Concentration in pCi/g = ERR ERR DETECTION

LEVEL
05/23196 % Counting Error = N/A

ERR
07:45 AM Spike (Tracer) Recovery = 0.0% pCi/g

C-106 GRAB

nalyst: JLF Date: 05/24/96

Signature of Chemist: JLS Date:

BLANK.WB1 REV 2.0 438101ML

1860

05/24/96 07:41:56L:\438101\OUT\9040.WB1



WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: SAM3

Tc-99: LA-438-101 (D-2) SOLIDS SAMPLE
Tracer Book Number (Tr BN) 143B52

SAMPLE Activity for 100pi of Spike Added in dpm (dm3) 7277.3
Volume of Sample in mL (SS) 0.25

9040 Dilution Factor (DF) 1

Digest Grams of Solids/Liter (Dg/L) 1.8392
@T C99-01 dpm of Sample from Liquid Scintillation Counter (dm1) 8.11

dpm of Sample+Spike from Liquid Scintillation Counter (dm2) 2997.34
SOLID Background cpm (BKG cpm) 46.8

Background Time Counted in Minutes (BKG time) 20
96005084 Instrument Fractional Efficiency (EFF) 0.9518

% Counting Error 6.25
1 Detection Limit (Ld) 7.63

Critical Level (Lc) 3.56
FUSION01 c-99 Concentration in pi'g .9342E-02

S96T001678 Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)

Detection Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) / EFF
WC16085 Detection Level = Ld * dm3 * DF * DDF / ((2220000dpm/pCi) * SS * (dm2 - dm1))

rc-99 pCi/g = (dm1 * (10OOmL/L) * dm3 * DF ) I ((2220000dpm/pCi) * SS * Dg/L * (dm2 - dm
MCB

Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 * 100 / dm3
JLS

JLF

05/24196 Tc-99 Concentration in pCiig 1.93E-02 DETECTION

LEVEL
05/23/96 % Counting Error 6.3

S1.82E-02
07:45 AM Spike (Tracer) Recovery 61.6% pCilg

C-106GRAB

Analyst: JLF Date: 05/24/96

Signature of Chemist: JLS Date:

SAMPLEWB1 REV 2.0 438101ML

1861

05/24/96 07:42:01I:\38101\0UT\940WB1



WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: DUP4

Tc-99: LA-438-101 (D-2) SOLIDS DUP
rracer Book Number (Tr BN) 143B52

DUP ctivity for 100pI of Spike Added in dpm (dm3) 7277.3
Volume of Sample in mL (SS) 0.25

9040 Dilution Factor (DF) I
Digest Grams of Solids/Liter (Dg/L) 1.9588

@TC99-01 dpm of Sample from Liquid Scintillation Counter (dm1) 13.63
dpm of Sample+Spike from Liquid Scintillation Counter (dm2) 3326.22

SOLID Background cpm (BKG cpm) 46.8
Background Time Counted in Minutes (BKG time) 20

96006084 Instrument Fractional Efficiency (EFF) 0.9617

'V111 % Counting Error 5.95
I Detection Limit (Ld) 7.63

Critical Level (Lc) 3.66
FUSION01 c- oncentration in pi g

S96T001678 Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm I BKG time)

Detection Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) / EFF
WC16085 Detection Level = Ld * dm3 * DF * DDF / ((2220000dpmlpCi) * SS * (dm2 - dmi))

Tc-99 pCilg = (dm1 * (1000mLL) * dm3 * DF ) / ((2220000dpm/pCi) * SS * Dg/L * (dm2 - dm
MCB

Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 * 100 / dm3
~JLS

JLF

06/2496 Tc-99 Concentration in pCilg 2.7SE-02 DETECTION

LEVEL
05123196 % Counting Error 6.0 M

1.54E-02
07:46 AM Spike (Tracer) Recovery 68.3% pCilg

C-106 GRAB

lAnalyst: JLF Date: 05/24/96

Signature of Chemist: JLS Date:
SAMPLEWBI REV 2.0 438101ML

1862

05/24/96 07:42:07:\438101\OUT\9040.W1



WORKBOOK PAGE: SAMS

Tc-99: LA-438-101 (D-2)

WHC-SD-WM-DP-183, REV. V

SOLIDS SAMPLE
Tracer Book Number (Tr BN) 143952

SAMPLE Activity for 100pi of Spike Added in dpm (dm3) 7277.3
Volume of Sample in mL (SS) 0.25

9040 Dilution Factor (DF) I
Digest Grams of Solids/Liter (Dg/L) 0.9924

@TC99-01 dpm of Sample from Liquid Scintillation Counter (dm1) 7.76
dpm of Sample+Spike from Liquid Scintillation Counter (dm2) 3459.52

SOLID Background cpm (BKG cpm) 46.8
Background Time Counted in Minutes (BKG time) 20

96005084 Instrument Fractional Efficiency (EFF) 0.9817
% Counting Error 6.23

1 Detection Limit (Ld) 7.63
Critical Level (Lc) 3.56

FUSION01 Tc-99 Concentration in pCi/g 2.U665r-02

S96T001689 Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm I BKG time)
Detection Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) / EFF

WC16085 Detection Level = Ld * dm3 * DF * DDF / ((2220000dpm/pCi) * SS * (dm2 - dm1))

rc-99 pCi/g = (dm1 * (10OOmL/L) * dm3 * DF) I ((2220000dpm/pCi) * SS * Dg/L * (dm2 - dm
MCB

Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 * 100 / dm3
JLS

JLF

08/24/96 Tc-99 Concentration in pCi/g 2.97E-02 DETECTION
LEVEL

*0823196 % Counting Error 6.2
2.92E-02

07:46 AM Spike (Tracer) Recovery 71.1% pCi/g

C-106 GRAB

jAnalyst: JLF Date: 05/24/96

Signature of Chemist: JLS Date:
SAMPLE.WB1 REV 2.0 438101ML

1863

05/24/96 07:42:131:\438101\OUT\9040.W1



WORKBOOK PAGE: DUP6

Tc-99: LA-438-101 (D-2)

WHC-SD-WM-DP-183, REV. 0

SOLIDS
Tracer Book Number (Tr BN) 143652

DUP Activity for 100pi of Spike Added in dpm (dm3) 7277.3
Volume of Sample in mL (SS) 0.25

9040 Dilution Factor (DF) I

Digest Grams of Solids/Liter (Dg/L) 0.9972
@TC99-01 dpm of Sample from Liquid Scintillation Counter (dm1) 122.91

dpm of Sample+Spike from Liquid Scintillation Counter (dm2) 3328.38
SOLID Background cpm (BKG cpm) 46.8

Background Time Counted in Minutes (BKG time) 20
96005084 Instrument Fractional Efficiency (EFF) 0.9511

% Counting Error 3.52
1 Detection Limit (Ld) 7.64

Critical Level (Lc) 3.6
FUSION01 c-99 Concentration in pCilg

S96T001689 Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm I BKG time)

Detection Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) / EFF
WC16085 Detection Level = Ld * dm3 * DF * DDF / ((2220000dpm/pCi) * SS * (dm2 - dm1))

Tc-99 pCi/g = (dm1 * (10OOmL/L) * dm3 * DF ) I ((2220000dpm/pCi) * SS * Dg/L * (dm2 - dm
MCB

Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 * 100 I dm3
JLS

JLF

06124/96 Tc-99 Concentration in pCi/g 5.04E-01 DETECTION

LEVEL
0612396 % Counting Error 3.6

3.132-02
07:46 AM Spike (Tracer) Recovery 66.1% pCilg

C-106 GRAB

nalyst: JLF Date: 05/24/96

Signature of Chemist: JLS Date:

SAMPLEWBI REV 2.0 438101ML

1864

05/24/96 07:42:19

DUP

1:\4381 01 \OUT\904O.WB1



WHCSDwI-DP~83, REV. 0

FOLLOWING
RERUN AND

ANALYSES
INCLUDED

WERE
IN THE DATA

PACKAGE, BUT THE RESULTS HAVE NOT
REPORTED IN THE FINAL

SUMMARY REPORTS.

1865

THE

BEEN



worklistdata Version 0.0 05/16195
03/111% 14:12

WHC-SD-WM-DP-183, REV. 0

LABCORE Completed Worklist Report for Worklist# 6286

Analyst: adp Instrument: LSC02 Book# % g

Method: U\ K- A4:, -I oi Rev/Mod \1)- -A

Worklist Conunent: 0.25ml Sample Size. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

TC99-01

TC99-01T

TC99-01

TC99-01

TC99 -01

TC99-01T

TCO9-C1

TC99-OIT

TC99-013

TC99-01

TC99-011

TC99-OIT

TC99-01

TC99-01T

TC99-012

TC99-01

LIQUID

LIQUID

LIQUID
LIQUID

LIQUID
LIQUID
LIQUID
LIQUID
LIQUID
LIQUID
LIQUID
LIQUID

LIQUID
LIQUID
LIQUID
LIQUID

TC99-01 LIQUID

TC99-O1T LIQUID

3.801-03
100

I.

1

1.00
100

N/A

N/A
N/A
4.11E-2

1.00

100

N/A
N/A,
-t/A

5.09E-2

1.00

100

3.953-3
5.743+01

1.553+00
<3.70E-5

6,47E.00

5.823+01

4.111-02

9.01E+02

1.201-01

9.58E-2

1.103r01

5.26E+02

5.093-02

5.633+02

1.403-01

2.173-2

1.602-01

1.09E+03

103.950 % Recovery
57.400 % Recovery
1.550 % Ct. Error

uCi/=L
6.470 % Ct. Error

58.200 % Recovery

2.390a006 uCi/=L
1.000.-004 % Recovery

0.000 % Ct. Error

79.910 RPD

0.110 % Ct. Error

526.000 % Recovery

3.830.006 uCijL

1.000-004 % Recovery

0.000 % Ct. Error
80.440 RPD

0.160 % Ct Error
1.090e+003 % Recovery

Final page for worklist# 6286

Analyst Signature Date Analyst signature

A±&AA JCt kiJk 001

DAM
Units shown for QC (BLK/BKG) may not reflect the actual units.

LSGG

Page: 1

STD
STD
ST.

BLMX-PREP
BLNK-PREP
SLNx-PREP

SAMPLE

SAMPLE

SAMPLE

DUP

DUP

DUP

SAMPLE.

SAMPLE

SAMPLE

DUP

DUP

DUP

QTC99-01

OTC99-01

TC99-01

OTC99-01

OTC99-01

WTC99-01

*TC99-01
fTC99-01

fTC99-01

OTC99-01
.TC99-01

OTC99-01
OTC99-01

OTC99-01
TC99-01

OTC99-01
*TC99-01

OTC99-01

S967000539

596T000539
896T00 0539
896T000539

896T000539
S96T000539

S96T001024

S96TCC1024

896T0O1024
S96T0C1024
S96T001024

S967001024

Date

q r p Date
Z!V tA h -p



03/07/96 12:38
A-0004-1

WHC-SD-WM-DP-183, REV. 0
LABCORE Data Entry Template for Worklist# 6286

Analyst: I-L. Instrument: LSCOO -600 Book# /31 Z5-
Method: LA-438-101 Rev/Mod -- L

Worklist Comment: 0.25m] Sample Size. new

S Type Sample# R A Test Matrix Group# Project

1 STD

2 BLNK-PREP

3 SAMPLE S96T000539 0

@TC99-01 LIQUID

@TC99-01 LIQUID

@TC99-01 LIQUID 96000082 C-106 GRAB
Analytes Requested: TC99-01 , TC99-01E, TC99-01T

S96T000539 0

S96T001024 0

@TC99-01 LIQUID

@TC99-01 LIQUID 96000174 C-106 GRAB

Analytes Requested: TC99-01 , TC99-01E, TC99-O1T

6 DUP S96T001024 0

Analyst Sig4 ure ate

@TC99-01 LIQUID

Final page for worklist # 6286

Analyst S' ature D'at/

DATA
NOT USED

IN PACKAGE

Data Entry Comments:

S = Wjrklist Slot Number, R = Replicate Number, A = Aliquot Code.

1867

Page: 1

4 DUP

5 SAMPLE



WHC-SD-WM-DP-183, REV. 0
ftO. 76

I,-.2 1,

1 E) ~TC 7C
USER: 5
PRESET TIME
DATA CALC
COUNT BLANK
TWO PHASE
SCINTILLATOR:
LOW LEVEL

10 MAR 19q6 09:' ,

COMMENT:LS 600(
20. 00

SL DPM
YES
YES

LIQUID
NO

H# :YES
IC# NO
AMC NO
LUMEX:YES
HALF LIFE

SAMPLE REPEATSn
REPLICATES
CYCLE REPEATS:
LOW SAMPLE REJ:

CORRECTION DATE:

1
1

PRIN-TER
RS232

c STD
N EDIT

no n e

ISOTOPE 1:: TC99 %ERROR 0.00 FACTOR: 1.,00000 BKG. SUB:

BACKGROUND QUENCH CURVE: Off

Quench Limits Low:90.823

COLOR QUENCH CORRECTION: Off

Hi a Rh:4.

TIME
MIN

Dl **-1 20.00 147.0
Blank Average

H# __ _%.R_ __
CPM %ERROR

TC99 TC99
DPM EFF-l

LUMEX ELAPSED
% TIME

50.65 6.29 53.07 05.45 0.35 20.94

DPM for TC99 : 53.07 COEF. OF VAR: 0.000

20.00 171.2

20.00
20.00
20..00
20.00
20.00
20.00
20.00
20.00
20..00
20.00
20.00

173.3
170.7
172.4
171.4
173.6
172.3
175.9
171..4
172.5
171.9
174..2

844.00 1.55

3479.50
55.95

2729.20
129811.5
171102.8
176655.3
200558.5
100445.8
126280.6
8298.3. .
133075.0

0.76
6.47
0.96
0.12
0.11
0.11
0.10
0.14
0.13
0.16
0.12

837.47 ?4.77

3621.00
5.96

2627..85
136924.6
180634.4
186413.7
211923.0
105937.9
133253.1
87527.99
140507.0

DATA
NOT USED

lW PACGE

ISGS

SAM
NO

POS 2P

**-4
**-5
**-6
**-7

**-9
* *-10
* *-11
**-12
**-1
**-2

2
3
4
5
6
7
8
9

10
11
12

94.70
94.79
94..70
94.77
94.70
94.74
94.61
?4.77
94.71
94,75
94.67

1.26
0.29

12.45

0..01
0..01
0.,01
6..01
0. 02

.02
0.02
0.02

42.7!

100.!-14

154"'X
177.6(
201,07
223.7 C
246.W4

292.21



WORKBOOK PAGE: STDI

Tc-99 : LA-438-1O1 (D-2) LIQUID STANDARD
Tp Tracer Book Number (Tr BN) 143852

STD Activity for 1 00pl of Spike Added in dpm 7277.3
.t t.i & Volume of Sample in mL (SS). . .2
6286 Dilution Factor (DF) 1

T4St CO4d Digest Dilution Factor (DDF) 1
@TC99-01 dpm of Sample from Liquid Scintillation Counter (dm1) 837.47

Mtrix dpm of Sample+Spike from Liquid Scintillation Counter (dm2) 3621
LIQUID Background cpm (BKG cpm) 50.65

___ch Number Background Time Counted in Minutes (BKG time) 20
96001932 Instrument Fractional Efficiency (EFF) 0,9477

R_____% Counting Error 1.55
0 Standard Value pCilmL 3.800E-03

Standard Book # (Std BN) 131B52
N/A Detection Limit (Ld) 7.97

Critical Level (Lc) 3.71
WL8286 Tc-99 Concentration in pCiIL = 3.9450E+00

Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm I BKG time)
Detection Limit (Ld) = ((2.72 1 BKG time) + (2 * Lc)) I EFF

.MC.. Detection Level = Ld * dm3 * DF * DDF I ((2220000dpm/pCi) * SS * (dm2 - dm1))
Tc-99 pCI/L - (dm1 * (10OOmUL) * dm3 * DF * DDF) / ((2220000dpmpC) *SS * (dm2 - dm1))

Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 * 100 / dm3

.03/11/96 c-99 Concentration in pCi/mL - 3.95E-03 DETECTION

An~iyS59atoLEVEL
Counting Error =-1.55 |N|| ||

firtilySI 4033.75E-05
02:40 AM Spike (Tracer) Recovery =57.4% pCmL

C-1IC GRAB .

Analyst: ADP Date: 03/11/96
jignature of Chemist . JLS Date: -1 /a Lo

WTANDARD.WB1 REV 1.1

CD
I:\438 O1lOUT\TC8288.WB1l

LI 438101ML

03/11/96

T
Cf)

C

Ca)



WORKBOOK PAGE: BLANK2

Tc-99: LA-438-1O1 (D-2) LIQUID BLNK-PREP
ypTracer Book Number (Tr BN) 4352

BLNK-PREP Activity for 100pI of Spike Added in dpm 7277.3
N W k Volume of Sample in mL (SS) 0.25

6286 Dilution Factor (DF) 1

MOTStOOdM Digest Dilution Factor (DDF) 1
@TC99-01 dpn of Sample from Liquid Scintillation Counter (dm1) 5.96

M dpm of Sample+Spike from Liquid Scintillation Counter (dm2) 2827.85
LIQUID Background cpm (BKG cpm) 5aM
Ba'ch uubWr Background Time Counted in Minutes (KG time

96001932 Instrument Fractional Efficiency (EFF) 0.9479
R % Counting Error 6.47

0 Detection Limit (Ld) 7.97
* AM Critical Level Lc 3.71

NIA Tc-99 Concentration in pCIIL = < 3.7019E-02

WL628 Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm 1 BKG time)
Detection Limit (Ld) - ((2.721 BKG time) + (2 * Lc)) I EFF

WC41S$4: Detection Level - Ld * dm3 * DF * DDF I ((2220000dpm/pC) * SS * (dm2 - dm1))
Tc-99 pCi/L = (dm1 * (1000mLUL) * dm3 * DF * DDF) I ((2220000dpmIpCi) * SS * (dm2 - dm1))

Ma&G Tc-99 pCIlmL = pCIIL I (1000mUL)
Spike (Tracer) Recovery - (dm2 - dm1) * 1.5 * 100 1 dm3

NOTE: Reported result is a LESS THAN value calculated
ADF from the statistical Detection Limit (Ld).

r03J1j9 Tc-99 Concentration in pCilmL = < 3.70E-05 DETECTION
VA L nLEVEL

03#SthU % Counting Error 6.47
3.70E-05

4GAM >~' S pike racer) Recovery = 58.2% pCilmL

C

Analvst: ADP Date: 03/11/96
Signature of Chemist I JLS Date: : /.

K.WB1 REV 1.1

1:\4381011oUT\TC8286.WB1

C/ 438101MI

03/11/96

S.)

C>)



WORKBOOK PAGE: SAM3

Tc-99: LA-438-1 1 (D-2) LIQUID SAMPLE
T &p k ' Tracer Book Number (Tr BN) 1*$

SAMPLE ctivity for 100pl of Spike Added in dpm (dm3) 7277.3
W0k USt~ Volume of Sample in mL (SS) 0.25

6286 Dilution Factor (DF) 1
'TetCOd&~ Digest Dilution Factor (DDF) j

@TC99-01 dpm of Sample from Liquid Scintillation Counter (dm1) :136924.6
...MAtf..r.t. dpm of Sample+Spike from Liquid Scintillation Counter (dm2) 180634.4

LIQUID Background cpm (BKG cpm) 50.5

B ftaber Background Time Counted in Minutes (BKG time) 20
96001932 Instrument Fractional Efficiency (EFF) 0.9477
Rtbun ?% Counting Error 0.12

0 Detection Limit (Ld) 7.97
Critical Level (Lc) 3.71

NIA Tc-99 Concentration in pCiIL 4.1075E+01

S96T000539 Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm I BKG time)
Detection Limit (Ld) - ((2.72 1 BKG time) + (2 * Lc)) / EFF

WCl6085 Detection Level - Ld * dm3 * DF * DDF I ((2220000dpm/ICl) * SS * (dm2 - dm1))
Tc-99 pCiIL - (dm1 * (1000mIL) * dm3 * DF DDF) I ((2220000dpm/pCi) * SS * (dm2 - dm1))

MCt4 Tc-99 pCIImL - pCi/L I (10OOmUL)
pike (Tracer) Recovery r (dm2 - dm1) 1.5 100 1 dm3

Tc-99 Concentration in pCi/mL 4.11E-02 DETECTION

Analy~S DateL EVE L
% Counting Error 0.12

2.39E-06
AM SpikakTrr) Recovery 900.9% pCilmL

09

Anatyst ADP Date: 03/11/96

Signature of Chemist JLS Date: ) - 4c
SAMPLE.WB1 REV 1.1

\438101\UTlTC8286.WB1I

LI 4381lb6iL

0.3/1196

U)

-

:13

C



WORKBOOK PAGE: DUP4

Tc-99: LA-438-1O1 (D-2) LIQUID DUP
p ' Tracer Book Number (Tr BN) 14$2

DUP Activity for 100PI of Spike Added in dpm (dm3) 7277.3
t W k tt 2 ,' |Volume of Sample in mL (SS) 0.25

6286 Dilution Factor (DF) I

~Tnt C :e ,Digest Dilution Factor (DDF) 1

@TC99-01 dpm of Sample from Liquid Scintillation Counter (dm1) 186413.7
' dpm of Sample+Spike from Liquid Scintillation Counter (dm2) 211923

LIQUID Background cpm (BKG cpm) 5

S2 Background Time Counted in Minutes (BKG time) 20
96001932 Instrument Fractional Efficiency (EFF) 0.9474

M % Counting Error 0.11
0 Detection Limit (Ld) 7.97

Critical Level (Lc) 3.71
NIA Tc-99 Concentration in pCiIL 9.5820E+01

S96T000539 Critical Level (Lc) - 2.33 * the Square Root of (BKG cpm I BKG time)
Detection Limit (Ld) - ((2.72 1 BKG time) + (2 * Lc)) I EFF
Detection Level - Ld * dm3 * DF * DDF I ((2220000dpm/pCI) * SS * (dm2 - dm1))
'Tc-99 pCILI -(dm1 * (IOOOmUL) * dm3 * DF * DDF) / ((2220000dpm/pCi) * SS * (dm2 -dm1))
Tc-99 pClmL - pCiIII I (10OmLL)
Spike (Tracer) Recovery - (dm2 - dm1) *1.5 * 100 1 dm3

03cm A~ATc-99 Concentration in pCi/mL 9.58E-02 DETECTION
[ LEVEL

flt/ffi6<9 2 '% Counting Error 0.11
italyssdime4.10E-06

O24AM ~>Spi(Tracer) Recovery 525.8% pCIlmL

>C-10&GRAB ~

Analyst ....... ADP Date: 03/11/96

Si nature of Chemist s JLS Date: 2 4 h
laMPLEWBI REV 1.1

N3810111OU-TATC286.B1

U) 438tO1ML

03/1198

9

CD

i
6
-P
-a

~3

0



WORKBOOK PAGE: SAM5

Tc-99: LA-438-11 (D-2) LIQUID SAMPLE
T. p : Tracer Book Number (Tr BN) 143852*

SAMPLE Activity for 100pl of Spike Added in dpm (dm3) 7277.3
Wdrust tVolume of Sample in mL (SS) 0.25

6286 Dilution Factor (DF) 1
T Digest Dilution Factor (DDF)

@TC99-01 dpm of Sample from Liquid Scintillation Counter (dm1) 10S937.9
' ihtriht dpm of Sample+Spike from Liquid Scintillation Counter (dm2) 133253.1

LIQUID Background cpm (BKG cpm) R 650.
flflt*Nm Background Time Counted in Minutes (BKG time) 20

96001932 Instrument Fractional Efficiency (EFF) 0.9477
%er & % Counting Error 0.14

0 Detection Limit (Ld) 7.97
Critical Level (LC) 3.71

NIA Tc-99 Concentration in pCiIL 5.0854E+01

S96T001024 Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm I BKG time)
Detection Limit (Ld) - ((2.721 BKG time) + (2 * Lc)) I EFF

W..0.. Detection Level - Ld * dm3 * DF * DDF I ((2220000dpmIpCi) * SS * (dm2 - dm1))
c-99 pCIIL -(dm1 *(1000mLL) *dm3 *DF * DDF) I ((2220000dpm/pCi) * SS* (dm2 -dm1))

Tc-99 pClImL - pCI/L / (1000mIJL)
pike (Tracer) Recovery -(dm2 - dml) 1.5 *100 1 dm3

S 03/~1/ Tc-99 Concentration in pCilmL 5.09E-02 DETECTION
Al...y......t LEVE L

.% Counting Error 14

Analy s me3.83E-06
Spike (Tracer) Recovery 563.0% pCilmL

Onals ps 5 ADP Date: 03/11/96

Signature of Chemist JLS Date: ' 4 / 9 (,
SAMPLE.W81 REV 1.1

1:\438101\0UT\TC6286.WB1

U) 438101ML

03/11/96

CaC0)

00

A



WORKBOOK PAGE: DUP6

TC-99: LA-438-1 d (D-2) LIQUID DUP

LII ' Tracer Book Number (Tr BN)
DUP Activity for 100p of Spike Added in dpm (dm3) 7277.3

96001932 tVolume of Sample in ml(E) 0.25
6286 Dilution Factor (DF) 1

T -eeoLvl d*3*DDigest Dilution Factor (DDF)m
@TC99-01 dpm of Samp1e from Liquid Scintillation Counter (dmi) 87527M

AMM d If Sample+Spike from Liquid Scintillation Counter (dm2) 140507
LIQUID Background cpm (BKG cpm) .5

St utte Backaround Time Counted in Minutes (BKG time) 2
96001932 Instrument Fractional Efficiency (E FF) 0.9475

mon te4 % Counting Error 0.16
0 Detection Limit (Ld) 7.97

da~ieftWACritical Level (Lc)l 3.71
NIA Tc-99 Concentration in pCiL 2.1663E+01

S9T001024 Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm I BKG time)
Detection Limit (Ld) - ((2.721/ BKG time) + (2 * Lc)) I EFF

.Detection Level Ld * dm3 * DF * DDF I ((2220000dpm/pCQ) * SS * (dm2 - dm1))
.c99 pCI1L = (dm1 * (1000mLUL) * dm3 * DF *DDF) I ((2220000dpm/pCi) *SS *(dm2 - dmi))

MCB c-99 pCilmL - pCI/L I (1000ml.)

Opike (Tracer) Recovery 2(dm2 - dm) * 1.5 100 1 dm3

nAl APDt: 0/19

031/6 Tc-99 Concentration in pCilml- 2.17E-02 DETECTION

SAnat Date: LEVEL

..... E /I % Counting Error 0.16
nalys time1.97E-06

0240AM Rike_(Tracer) Recovery 1092.0% pCI/mL

ED=

nyst: 
ADP Date: 03/11196

SIgntr fChemist IJLS Date: 3>1141 /1 'L
SAMPLE.WB1 REV 1.1

143"101%0UT\TC6288.WB1

U' 438101ML

CO

C13

03/111M6



05/17/96 18:09
A-0004-1

WHC-SD-WM-DP-183, REV. 0

LABCORE Data Entry Template for Worklist# 8886

Analyst: n/( Instrument: LSCOO 456 Book# f3 LCe2

Method: LA-438-101 Rev/Mod /-3

Worklist Comment: RUSH! 0.25ml sample size. For spike use: 0.25ml. new

S Type Sample# R A Test Matrix Group# Project

1 STD

2 BLNK-PREP

3 SAMPLE

@TC99-01 SOLID

@TC99-01 SOLID

S96T001678 0 F @TC99-01 SOLID 96000174 C-106 GRAB

Analytes Requested: TC99-01 , TC99-01E, TC99-O1T

4 DUP S96T001678 0 F @TC99-01 SOLID

S96T001689 0 F @TC99-01 SOLID

Analytes Requested: TC99-01 , TC99-01E,
96000174 C-106 GRAB

TC99-01T

S96T001689 0 F @TC99-01 SOLID

Final page for worklist # 8886

DateAnalystign A yignature D e

Data Entry Comments:
fool USED
Utk-G

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

1875

Page:

5 SAMPLE

6 DUP



worklistrod Version 0.0 04/18/96
0512 1196 12:40 WHC-SD-WM-DP-183, REV. 0

LABCORE Completed RadChem Report for Worklist#: 8886

Analyst: rwk Instrument: LSC03 Book# \. B65s

Method: LA-1- I 0 Rev/Mod -

Worklist Comment: RUSH! 0.25ml sample size. For spike use: 0.25ml. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

STD
STD
STD
BLNX-PREP
BLNK-PREP
BLNK-PREP

SAMPLE

SAMPLE

SAMPLE

DUP

DUP

DUP
SAMPLE

SAMPLE

SAMPLE
DUP

DfPl

DfPl

S96T001678

967001678

896TO1678

S96T001678
396T001678

S96T001678
B96701689

S96T001689

996T0O01689
S96T001689

396T001689
S96T001689

OTC99-01

*TC99-01

OTC99-01
*TC99-01

TC99-01

OTC99-01
-OTC99-01

GTC99-01

WTC99 0i
GTC99-01
OTC99-01
OTC99-01
OTC99-01-
OTC99-01
GT=99-01
*TC99--01
OTC99-O1
GTC99-01

TC99-01

TC99-01T

TC99-013

TC99-01

TC99-013
TC99-01T

TC99-01

TC99-01T

TC99-012

TC99-01

TC99-019

TC99-01T

TC99-01

TC99-01T

TC99-01E

TC99-01

TC99-OI1

TC99-01T

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID
SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

3.802-03

100

1

100

N/A
N/A

X/A

1.459-1

1.00

100

N/A

N/A

N/A

4.638-2

1.00

100

4.10E15
6.503+01

6 .103+00

3.513-2

5 83E+00
6.461+01

1.453-01

6.52E+01

4.34+00

1.91E-1

3.92E+00

6.52E+01

4.632-02

6.623+01

6.071+00

4.25E-2

6.263+00

6.47E+01

1.079

65. 000

6.100

35.100.-003

5.830

64.600

175.0.-004

0.00+000

0.0.+000

27.381

3.920

65.200

318.0e-004

0.0.+000

0.0+000..

8.559

6.260

64.700

% Recovery
% Recovery
% Ct. =o

uci/g

xCi/g

% Recovery

uci/q

% Recovery

% Ct. Error

RPD
% Ct. Erro

% Recovery

uci/g
% Recovery

% Ct. Error

RPD
% Ct. Erro

% Recovery

Final page for worklist# 8886

Analyst Signature Date7 Analyst signature

?WIy &4a0ndo..,rd rt-tk

Units shown for QC (BLKIBKG) may not reflect the actual units.

1L876

Page: I

Date



T > :: -I- C c
USER: 5
PRESET TIME :
DATA CALC p
COUNT BLANK :
TWO PHASE
SCINTILLATOR:
LOW LEVEL

ISOTOPE 1:

WHC-SD-WM-DP-183, REV. C
COMMENT:LS 6000

20.00
SL DPM H# :YES SAMPLE REPEATS:

YES IC# : NO REPLICATES
YES AQC : NO CYCLE REPEATS

LIQUID LUMEX:YES LOW SAMPLE REJ:
NO HALF LIFE CORRECTION DATE:

TC99 %ERROR: 0.00 FACTOR:

19 MAY 1996 02:48

C)

PRINTER
RS232

none

1.000000 BKG. SUB:

BACKGROUND QUENCH CURVE: Off COLOR QUENCH CORRECTION: Off

Quench Limits Low:90.823 Hiah:343..6b

SAM POS TIME H#
NO MIN

2 **-4

4 **-6
5 **-7
6 **-8
7 **-9
8 **-10
9 **-11

10 **-12
11 **-1
12 **-2

CPM %ERROR

20.00 125.5
Blank Average

20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20..00
20.00
20.00

162.0
162.5
162.0
163.0
164.3
164..7
163.7
164.7
163.6
163.8
160.1
163.7

48.00
DPM for

56.95
7545.40

62.25
7504.45

108.85
7619.85

133..10
7643.95

58.25
7691.25

57.25
7515.15

6.47
TC99

6.10
0.51
5.93
0..52
4.34
0.51
3.92
0..51
6.07
0.51
6.26
0.52

TC99
DPM

TC99 LUMEX
EFF-1 %

50.06 95.89 0.43
50.06 COEF. OF

9.85 95.06
7888.83 95.04

15.43 95.06
7647.04 95.03

64.54 94.99
7972.65 94.98

90.04 95.01
7998.09 94.98

11.25 95.01
8045.48 95.01

10.14 95.,11
7860.02 95.01

4.95
0.04
4.99
0.04
2.48
0,,05
1.97
0..04
5.77
0,,04
9.07
0.04

ELAPSED 2P
TIME

20.94
VAR: 0.000

42.51
64.09
85. A

107.2E
128..1
150.44
171.99
193. 5P
215.19
236.7
258. 5L
280.16

iS77

: STD
:EDIT



0 WHC-SD-WM-DP-183, REV. C

Tc-99: LA-438-101 (D-2) LIQUID STANDARD
Tracer Book Number (Tr BN) 143352

STD Activity for 100pi of Spike Added in dpm 18193.25
Volume of Sample in mL (SS) 0.25

8886 Dilution Factor (DF) I
Digest Dilution Factor (DDF) I

@TC99-01 dpm of Sample from Liquid Scintillation Counter (dm1) 9.85
dpm of Sample+Spike from Liquid Scintillation Counter (dm2) 7888.83

LIQUID Background cpm (BKG cpm) 48

Background Time Counted in Minutes (BKG time) 20
96004895 instrument Fractional Efficiency (EFF) 0.9506

% Counting Error 6.1
0 Standard Value pCi/mL 3.800E-03

Standard Book # (Std BN) 131B52
N/A Detection Limit (Ld) 7.74

Critical Level (Lc)l 3.61
WL8886c-9Cnetaini i/

WC16086 Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm I BKG time)
Detection Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) / EFF

MCB Detection Level = Ld * dm3 * DF * DDF 1 ((2220000dpm/pCi) * SS * (dm2 - dm1))

Tc-99 pCI/L = (dm1 * (1000mL/L) * dm3 * DF * DDF) / ((2220000dpm/pCi) * SS * (dm2 - dmi
JLS

Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 * 100 / dm3
RWK

05/20196 Tc-99 Concentration in pCimL = 4.10E-05 DETECTION

LEVEL
05/18/96 % Counting Error 6.1

3.22E-05
04:40 AM Spike (Tracer) Recovery = 65.0% pCi/mL

lAnalyst: RWK Date: 05/20/96

Signature of Chemist: JLS Date: /a /
STANDARD.WB1 REV 2.0 438101ML

NCA *%;aqv sikkA- ils &or0, 2'OMJ

onl O-A - 0t rs

I:\438101\OUT\TC8886.WB1 i8S78

L)I

k--

05/21/96 12:11:14



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: BLANK2

Tc-99: LA-438-101 (D-2) SOLIDS BLNK-PREP-racer Book Number (Tr BN) 143B52
BLNK-PREP ctivity for 100p of Spike Added in dpm 18193.25

/olume of Sample in mL (SS) 0.26
8886 Dilution Factor (DF) 1

Digest Grams of Solids/Liter (Dg/L) 1.8392
@TC99-01 dpm of Sample from Liquid Scintillation Counter (dm1) 15.43

dpm of Sample+Spike from Liquid Scintillation Counter (dm2) 7847.04
SOLID Background cpm (BKG cpm) 48

Background Time Counted in Minutes (BKG time) 20
96004896 Instrument Fractional Efficiency (EFF) 0.9506

% Counting Error 5.83
0 Detection Limit (Ld) 7.74

Critical Level (Lc) 3.61
N/A I c-99 Concentration in p ilg =3.511E-02

WL8886 Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm I BKG time)
Detection Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) / EFF

I WC16085 Detection Level = Ld * dm3 * DF * DDF / ((2220000dpm/pCi) * SS* (dm2 - dm1))

fc-99 pCi/g = (dm1 * (10OOmL/L) * dm3 * DF ) / ((2220000dpm/pCi) * SS * Dg/L * (dm2 - dm
MCB

Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 * 100 1 dm3
JLS

RWK

0512096/2 c-99 Concentration in pCi/g = 3.61 E-02 DETECTION
LEVEL

zO5Ii61,8I96 % Counting Error 58
1.76E-02

04:40 AM Spike (Tracer) Recovery = 64.6% pCi/g

C-l06 GRAB

Analyst: RWK Date: 05/20/96
Signature of Chemist: JLS Date: S/;o /. .
BLANK.WB1 REV 2.0 C- 438101ML

1879

IDNIN
jig,1 USID
1%?CMI

I:438101\OUT\TC8886.WB1 05/21/96 12:11:49



WORKBOOK PAGE: SAM3

Tc-99: LA-438-101 (D-2)

WHC-SD-WM-DP-183, REV. 0

SOLIDS
Tracer Book Number (Tr BN) 143852

SAMPLE Activity for 100pi of Spike Added in dpm (dm3) 18193.25
Volume of Sample in mL (SS) 0.25

8886 Dilution Factor (DF) 1
Digest Grams of Solids/Liter (Dg/L) 1.8392

@TC99-01 dpm of Sample from Liquid Scintillation Counter (dm1) 64.54
dpm of Sample+Spike from Liquid Scintillation Counter (dm2) 7972.65

SOLID Background cpm (BKG cpm) 48
Background Time Counted in Minutes (BKG time) 20

96004895 Instrument Fractional Efficiency (EFF) 0.9499

% Counting Error 4.34
0 Detection Limit (Ld) 7.74

Critical Level (Lc) 3.61
FUSION01 c-99 Concentration in pCig .4546=-U1

S96T001678 Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)
Detection Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) I EFF

WC16085 Detection Level = Ld * dm3 * DF * DDF / ((2220000dpm/pCi) * SS * (dm2 - dm1))

Tc-99 pCi/g = (dm1 * (1000mLJL) * dm3 * DF ) I ((2220000dpm/pCi) * SS * Dg/L * (dm2 - dm
<iMCB

Spike (Tracer) Recovery = (dm2 - dm1) 1.5 * 100 dm3
JLS

RWK<

06120196 Tc-99 Concentration in pCilg 1.45E-01 DETECTION
LEVEL

05118196 % Counting Error 4.3 z
1.75E-02

04:40 AM Spike (Tracer) Recovery 65.2% pCilg

C106 GRAB

Analyst: RWK Date: 05/20/96

Signature of Chemist: JLS Date: s/ao/c(.

SAMPLE.WB1 REV 2.0 C/ 438101ML

1880

DATA
NOT USED

IN PACKAGE

1A438101\OUT\TC8886.WB1

SAMPLE

05/21/96 12:12:14



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: DUP4

Tc-99: LA-438-101 (D-2) SOLIDS DUP
rracer Book Number (Tr BN) 143B52

DUP ctivity for 100p of Spike Added in dpm (dm3) 18193.25
volume of Sample in mL (SS) 0.25

8886 Dilution Factor (DF) 1
Digest Grams of Solids/Liter (Dg/L) 1.9588

@TC99-01 dpm of Sample from Liquid Scintillation Counter (dm1) 90.04
dpm of Sample+Spike from Liquid Scintillation Counter (dm2) 7998.09

SOLID Background cpm (BKG cpm) 48

Background Time Counted in Minutes (BKG time) 20
96004895 Instrument Fractional Efficiency (EFF) 0.9501

% Counting Error 3.92
0 Detection Limit (Ld) 7.74

Critical Level (Lc) 3.61
FUSION01 Tc-99 Concentration in pCi/g 19054-01

S96T01 678 Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)
Detection Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) / EFF

"WC16085 Detection Level = Ld * dm3 * DF * DDF / ((2220000dpm/pCi) * SS * (dm2 - dmi))

Tc-99 pCI/g = (dm1 * (10OOmLL) * dm3 * DF ) / ((2220000dpm/pCi) * SS * Dg/L * (dm2 - dm
MCB

Spike (Tracer) Recovery = (dm2 - dm1) * 1.6 * 100/ dm3
JLS

RWK

-05/20196 Tc-99 Concentration in pCi/g 1.91E-01 DETECTION
LEVEL

05118196 % Counting Error 3.9
1.64E-02

:04:40 AM Spike (Tracer) Recovery 65.2% pCi/g

C-106 GRAB

Analyst: RWK Date: 05/20/96

SignatureofChemist: m. JLS Date: 5/o0/%94 j
SAMPLE.WB1 REV 2.0 V 438101ML

1881

DATA
NOT USED
IN PACKIGE

1A438101\OUT\TC8886.WB1 05/21/96 12:12:45



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: SAM5

Tc-99: LA-438-101 (D-2) SOLIDS SAMPLE I
rracer Book Number (Tr BN) 143B52

SAMPLE ctivity for 100pl of Spike Added in dpm (dm3) 18193.25
Volume of Sample in mL (SS) 0.25

8886 Dilution Factor (DF) 1
Digest Grams of Solids/Liter (Dg/L) 0.9924

@TC99-01 dpm of Sample from Liquid Scintillation Counter (dm1) 11.26
dpm of Sample+Spike from Liquid Scintillation Counter (dm2) 8045.48

SOLID Background cpm (BKG cpm) 48

Background Time Counted in Minutes (BKG time) 20
96004896 Instrument Fractional Efficiency (EFF) 0.9501

% Counting Error 6.07
0 Detection Limit (Ld) 7.74

Critical Level (Lc) 3.61
FUSION01 I c-99 Concentration in pCi/g

S96T001689 Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm I BKG time)
Detection Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) / EFF

WC16085. Detection Level = Ld * dm3 * DF * DDF / ((2220000dpm/pCi) * SS* (dm2 - dm1))

rc-99 pCi/g = (dmi * (1000mLIL) * dm3 * DF ) / ((2220000dpm/pCi) * SS * Dg/L * (dm2 - dm
MCB

Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 * 1001 dm3
JLS

- RWK

05/20196 c-99 Concentration in pCilg 4.63E-02 DETECTION
LEVEL

06/18)86 % Counting Error 6.1
3.18E-02

04.40 AM Spike (Tracer) Recovery 66.2% pCi/g

C-10&GRAD

vAnayst: RWK Date: 05/20/96

Lnture of Chemist: JLS Date: a ao /9 y
SAMPLEWB1 REV 2.0 (/ 438101ML

1882

I:\438101\OUT\TC8886.WB1

I% pjAMGE

05/21/96 12:13:13



WORKBOOK PAGE: DUP6

Tc-99: LA-438-101 (D-2)

WHC-SD-WM-DP-183, REV. 0

SOLIDS
Tracer Book Number (Tr BN) 143B52

DUP Activity for 100pi of Spike Added in dpm (dm3) 18193.25

Volume of Sample in mL (SS) 0.25
8886 Dilution Factor (DF) I

Digest Grams of Solids/Liter (Dg/L) 0.9972

@TC99-01 dpm of Sample from Liquid Scintillation Counter (dm1) 10.14

dpm of Sample+Spike from Liquid Scintillation Counter (dm2) 7860.02
SOLID Background cpm (BKG cpm) 48

Background Time Counted in Minutes (BKG time) 20
96004896 Instrument Fractional Efficiency (EFF) 0.9511

% Counting Error 6.26
0 Detection Limit (Ld) 7.73

Critical Level (Lc) 3.61
FUSIONO1 c-99 Concentratnon in plg

S96T001689 Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm I BKG time)

Detection Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) I EFF
WC.085> Detection Level = Ld * dm3 * DF * DDF / ((2220000dpm/pCi) * SS* (dm2 - dm1))

Tc-99 pCilg = (dm1 * (1000mLJL) * dm3 * DF ) I ((2220000dpm/pCi) * SS * Dg/L * (dm2 - dm
MCD

Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 * 100 / dm3

JLS

RWK

0512096 Tc-99 Concentration in pCi/g 4.25E-02 DETECTION

LEVEL
05/18I9S % Counting Error 6.3

3.24E-02
04:40 AM Spike (Tracer) Recovery 64.7% pCi/g

C-106 GRAB

Analyst: RWK Date: 05/20/96

siunature of Chemist: JLS Date:
SAMPLEWB1 REV 2.0 L438101ML

1883

DATA
%OT USED
IN PAILE

1A438101\OUT\TC8886.WB1

DUP

05/21/96 12:13:43



workliszdata Version 0.0 05/16/95 Page:
03/15/9610:45 WHC-SD-WM-DP-183, REV. 0

LABCORE Completed Worklist Report for Worklist# 6284

Analyst: akl Instrument: AM01 Book# 204/ 1 '3

Method: 1-4- 753 --'O Rev/Mod A4 '

Worklist Comment: Determine Sample Size using Ludlum.new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

1 STD 0 . AM24101 AM24101 LIQUID 3.07E-02 2.46E-2 , 0.130 X Recovery
1 STD 0 &AM24101 AM24101T LIQUID 100. 7.72E+01 77.200 % Recovery
1 STD 0 . AM24101 AM24101E LIQUID 1.0 2.13E+0 . 2.130 %ct. Error
2 BLNK-PREP 0 @AM24101 AM24101 LIQUID 1 <1.1SE-2 uci/&L
2 BLNK-PREP 0 . AM24101 AM24101T LIQUID 100.0 7.99E+Ol 79.9O. t Recovery
2 BLNK-PREP a &AM24101 AM24101E LIQUID 1.0 1.OOE+02 100.000 % Ct. Error
3 SAMPLE S96T000539 0 SAM24101 AM24101 LIQUID N/A I.SOE-02 1.210e4-C2 uCyi/
3 SAMPLE S96T000539 0 &AM24101 AM24101E LIQUID N/A 4.65E+00 0.000 % Ct. Error
3 SAMPLE .STOO.539 0 . AM241O1 AM24101T LIQUID /A 7.94E+01 1.000e-007 %. Recovery.
4 DUP S96T000539 0 SAM24101 AM24101 LIQUID 1.50E-2 1.21E-2 21.400 RPD
4 .UP s96TO0539 0 SAM24101 AM24101T LIQUID 100.0 .E+0. 79.400 %Reovery
4 DUP S96T000539 0 SAM24101 AM24101E LIQUID 1.0 5.12E+00 5.120 % Ct. Error
5 SAMPLE S96T001024 0 QAM241I1 AM2411 LIQUID W/A A 1.13E-02 1.30e-002 uCi/mL
5 SAMPLE S96T001024 0 @AM24101 AM24101E LIQUID N/A 5.59E+00 0.000 % Ct. Error
5 SAMPLE S96T001024 0 &AM24101 AM24101T LIQUID V/A .20E+01 1.000e-007 % Recovery
6 DUP S96T001024 0 @AM24101 AM24101 LIQUID <1.13E-2 <1.28E-2 RPD

6 DUP S96TO01024 0 @AM4101 AM24101T LI10UID 100.0 7.74E+01 77.400 Recovery
6 DUP S96T001024 0 @AM24101 AM24101E LIQUID 1.0 5.32E+00 5.320 % Ct. Error

Final page for worklist# 6284

Analyst Signature Date Analyst Signature

/g Som96
Re i wer Sign ture Date

L884

Units shown for QC (BLK/BKG) may not reflect the actual units.

Date



03/07/96 13:08
A -0004-1 WHC-SD-WM-OP-183, REV. 0

LABCORE Data Entry Template for Worklist# 6284

Analyst: 4L _Instrument: AMOl Book# JL1151&

Method: LA-953-103 Rev/Mod

Woriist Comment: Determine Sample Size using Ludlum.new

S Type Sample# R A Test Matrix Group# Project

1 STD

2 BLNK-PREP

3 SAMPLE S96T000539 0

@AM24101 LIQUID

@AM24101 LIQUID

@AM24101 LIQUID 96000082 C-106 GRAB
Analytes Requested: AM24101 , AM24101E, AM24101T

S96T000539 0

S96T001024 0

@AM24101 LIQUID

@AM24101 LIQUID 96000174 C-106 GRAB

Analytes Requested; AM24101 , AM24101E, AM24101T

S96T001024 0 @AM24101 LIQUID

Final page for worklist # 6 84

/;L Analfst Signature DateAnalyst ignature Date

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

1885

Page: 1

4 DUP

5 SAMPLE

6 DUP



WHC-SD-WMDP-183, REV. C
WORKBOOK PAGE: STD1
Am 241 and Cm 243244: LA-953-103 (A-5) LIQUID STD

Date countedMAR-13 241 AEA Frac. (C241) 0.515
STD Sample Volume In mL (SS) 1.000 243 AEA Frac. (C243) 0.30

Sample D.F. (DF) 101 im 2431244 AE Frac. (Cm) C
6284 Tracer Volume In mL (SPKV) 0.050 otal AT Counts 70

Digest D.F. (DDF) g. r T Count Time (min) TC) 30
M24101 Tracer Book No. 11843 Background in cpm (Bkg) 043

Am-243 Tracer Value (dpmnmL) 7550A 241 cpr 6.3
LIQUID Detector Number -13 A243 pm 42.22

Detector Efficiency (DetEff) 0.3163 m 2431244 cpm 0
96001931 Standard Book No 104843 AEA Count Tlime (mi 340

Standard Value In pCIlmL 0.03067 Am 241 MCiJL * 2A570E+01
0 Cm 2431244 PCIL - < 3.0920E+00

NIA
Am-241 pC]iL = (C241 Am-243 Tracer Valin * SPKV * DF * DDF - (1000mL/L)) I (C243 * f8 * (2220000dpn pCIQ)

WL#6284 Cm-2431244 pCin. * (Cm * Am-243 Tracer Value * SPKV *F * F* (100omLJL)) I (C243 * 55 * (222000dpm/pC))

W827810.Relative Counting Error = Square Root of [Il(Am-243 cpm *min)) + (I I (Am-241 or Cm-2431244 cpm * min))]* 1.96 * 100
t .ay Am 243 Tracer Recovery = (Total AT Counts I TC - Bkg) * (1/DetEff)* C243* 100 IAm-243 Tracer Valuo* SPKV

SEH

JFR Am 241 pCIlmL = 2.46E-02 DETECTION
*- Ava...MRelative Counting Error = 2.1% LEVELS

AKL In pCIlmL
DM o plw M.,NOTE: Cm-243/244 Result is a LESS THAN Value. Am 241

03115196 Cm 2431244 pC~lmL < 3.09E-03 3.09E-03
MAWIVD Relative Counting Error = 100.0% Cm 2431244

03113196 Am 243 Tracer Recovery - 77.2% 3.09E-03

02:00 PM

C-106

Anast AKL Date: 03115196
fisignature of Chemist: JFR Date:
STANDARD.WB1 REV 1.2 /

I \953103\1OlAM6284.WB1

953(b3ML

1886
03/15/96



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: BLANK2

Am 241 and Cm 243/244: LA-953-103 (A-5) LIQUID / SOLID BLNK-PREP
Date Counted MAR- 13-46 ,m 241 AEA Frac. (C241) 0

BILNK-PREP Sample Volume in mL 55 .O A 243 AEA Frac. (C2433
SampI D.F. (DF) 10Cm 2431244 AEA Frac. (Cm) I

6284 Tracer Volume In mL (SPKV) 0,0 Sal AT Counts 07
Digest D.F. (DDF 1.00 T Count Time (min) (TC) 30

M24101 Tracer Book No. 110943 Background In cpm (Bkg) (.4
-243 Tracer Value (dpfmmL) 7580.4 241 cpm C

LIQUID Detector Number 13 243 cpm 40.03
Detector Efficiency (DetEf?) 0.3163 m 2431244 cpm p

96001931 EA Count Time (min) 410
Am 241 pCI/L = < 1.150E+01

0 Cm 243/244 pCi/L = < 1.1505E+01

N/A
Am-241 pCIlL a (C241 Am-243 Tracer Value SPKV DF * DDF (1000mLIL)) I (C243 * SS * (2220000dpm/pCl))

WWBm24 Cm-243/244 pCIIL a (Cm * Am-243 Tracer Value * SPKV * DF * DDF * (1 OCOmL/L)) I (C243 * SS * (2220000dpmpCI))

WB27 '> " Relative Counting Error = Square Root of [(1l(Am-243 cpm *min)) + (I/ (Am-241 or Cm-2431244 cpm *min))] - 1.96 * 100
Am 243 Tracer Recovery = (Total AT Counts / TC - Bkg) * (IlDetEf)* C243 100/ Am-243 Tracer Value* SPKV

NOTE: Am-241 Result is a LESS THAN Value.
JFR Am 241 pCl/mL = < 1.15E-02 DETECTION

Relative Counting Error = 100.0% LEVELS
AKLn pCImL

NOTE: Cm-243I244 Result Is a LESS THAN Value. Am 241
Cm 2431244 pCimL < 1.15E-02 1.15E-02
Relative Counting Error = 100.0% Cm 2431244

243 Tracer Recovery = 79.9% 1.15E-02

"04:UO PM ~T

C-100

Ana at: AKL Date: 03/1 5/96

Signature of Chemist: JFR Date: /iyMA 5
BLANK.WB1 REV 1.2 a 953103ML a

1887

IA953103VOUT\AM6284.WB1 03/15196



wHC-SD-WM-DP-1 83, REV. 0
WORKBOOK PAGE: SAM3
Am 241 and Cm 243/24: LA-953-103 (A-5) LIQUID I SOLID SAMPLE

Date Counted MA-S A 241 AEA Frac. (C241) 0.078
SAMPLE SampIc Volume In mL AM 0.10 243 AEA Frac. (C243) 0.3

Sam le D.F. F 101 Am 243/244 AEA Frac. (Cm) 0
6284 Tracer Volume In mL SP 0.0* otal AT Counts 3200

DI est D.F. (DDF 1.0 0|T Count Time (mini (TCI 30
M24101 Tracer Book No. 118B43 Background In cpm Bkg) . .4

-243 Tracer Value dmImL 750A 241 cpm 4.13
LUQUID Detector Number 13 243 cpm 46.5

aetector Effcency (DetEff) 0.3163 Cm 2431244 cpm p
9001931 DAEA Count Time (mmn) 410

|Am 241 UCUlL = 1.5002E+01
0 24Cm 243244 ICIL = 1.2104E+01

N/A
Tma CI L = (C241 Am-243 Tracer Vaiue * SPKV * OF * DD * (1OC0mLIL)) (C243 * 5$ (2220000dpm/pC))

59 6T00 0 539 C m-243I244 pCIIL = (Cm * Am-243 Tracer Value * SPKV' *OF FO* (1OO0mLL4) / (C243 * r (2220000dpinipC))

WB27810 7Relative Counting Error = Square Root of [(1I(Am-243 cpm *mmn)) + (1 I (Am-241 or Cm-243I244 cpm *mmn))] * 1.90 * 100

Am 243 Tracer Recovery = (Total AT Counts ITC - Bkg) (1/DetEfY) C243 * 100 / Am-243 Tracer Value' SPKV

JFRAm 241 pCIlmL = 1.SOE-02 DETECTION
Relative Countln Error = 4.6% LEVELS

>AKL. npIm
NOTE: Cm-2431244 Resut Is a LESS THAN Value. Am 241

~03E ctor m 243/244 pCAImL 1.21E-02 1.21E.02
RelatIve Countin Error = 100.0% Cm 243,244

< 07 US >C A32431Tracer Recove = 79.4% 1.21E 12

IAnalt: AKL Date: 03/15196
Rsianature of Chemist: JFR Date: / %. 0

SAMPLEWB1 REV 1.2 / 953103ML C

- 1888

I.1953103L0UT\AM6284.WB1 03115196



WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: DUP4
Am 241 and Cm 243/244: LA-953-103 (A-5) LIQUID I SOLID DUP

Date Counted MAR-3IS 241 AEA Frac. (C241) M003
DUP SampIc Volume In mL 56 0.100 243 AEA Frac. (C243) 0.804

Sample D.F. DF) 101 m 2431244 AEA Frac. (Cm) 0
6284 racer Volume in mL (SPKV) t otal AT Counts 3158

Digest D.F. DDF) 1.000 T Count Time (min) (TC) 3O
M24101 Tracer Rook No. 184 Background In cpm Bk 3

Am-243 Tracer Value (dprmmL) 7550A m 241 cpm...27
LIQUID Detector Number 1JA 243 cpm 44.37

Detector Efficiency (DetEff) 0.3163 m 2431244 cpm 0
96001931 AEA Count Time (min) 480

I Am 241 pCIL = 1.2104E+01
0 |1 Cm 2431244 JCIIL = 1.2092E+01

NIA
Am-241 pCIlL = (C241 * Am-243 Tracer Value * SPKV * DF * DDF * (10OOmL/L)) / (C243 * SS * (2220000dpmIpCi))

S96TO00539 Cm-2431244 pCUL = (Cm * Am-243 Tracer Value t SPKV * DF * DDF * (1 000mLL)) I (C243 - 85 * (2220000dpm/pCl))

BA 0 Relative Counting Error = Square Root of [(1I(Am-243 cpm *min)) + (I /(Am-241 or Cm-243/244 cpm *min)) * 1.96- 100
m 243 Tracer Recovery = (Toal AT Counts / TC - Bkg) * (I/DetEr) * C243* 100 / Am-243 Tracer Value* SPKV

JPR. A..241 pClmL = 1.21E-02 DETECTION
Relative Counting Error = 5.1% LEVELS

In ACKmL
NOTE: Cm-2431244 Result is a LESS THAN Value. Am 241

<Cm 2431244 pClmL < 1.21E-02 1.21 E-02
Relative Counting Error = 100.0% Cm 2431244

03flN6. Am 243 Tracer Recovery = 79.4% 1.21E-02

Analyst: AKL Date: 03/15/96

Signature of Chemist: JFR Date: / \ ta <
SAMPLE.WB1 REV 1.2 / 953103ML

1889

1A953103\OUT\AM6284.WBI 031S/96



WHCSD-WM-DP83, REV. 0

WORKBOOK PAGE: SAM5
Am 241 and Cm 243/244: LA-953-103 (A-S) LIQUID / SOLID SAMPLE

Date Counted MAR-3-4 m 241 AEA Frac. (C241) 0.041
SAMPLE Sample Volume In mL (SS) 0.100: Am 243 AEA Frac. (C243) 0.126

- Sample D.F. (DF) 101 Cm 243/244 AEA Frac. (Cm) -
6284 racer Volume In mL (SPKV) WI.0 Total AT Counts . R?

Digest D.F. (DDF) 100 AT Count Time (min) (TC) 30
M24101 racer Book No. 1184 Background In cpm (kg)43

Am-243 Tracer Value (dpm/mL) 75504 Am 241 cpm 2.
LIQUID DetectorNumber Am 243 cpm ItS

Detector EffcIency (DetEff) 0.3163|Cm 243/244 cpm 0
96001931 EA Count Time (min) 4o

Am 241 pCIIL = < 1.1328E+01
0 |Cm 2431244 pCIIL = < 1.1328E+01

N/A
Am-241 pCIJL = (C241 - Am-243 Tracer Value - SPKV DF DDF * (1000mL.L)) I (C243 * SS * (2220000dpm/pC))

596T001024 Cm-243/244 pCIL - (Cm - Am-243 Tracer Value - SPKV - DF * DDF * (1000mL/L)) I (C243 * SS * (2220000dpmnpCl))

Relative Counting Error = Square Root of aII(AM-243 cpm *min))* (I /(Am-241 or Cm-243I244 cpm *rnin))] - 1.96 * 100
m 243 Tracer Recovery = (Total AT Counts I TC - Bkg)* (1/DetEf) * C243 * 100/ Am-243 Tracer Value SPKV

NOTE: Am-241 Result Is a LESS THAN Value.
241 pCIlmL = < 1.13E-02 DETECTION

Relative Counting Error = 5.6% LEVELS
InpCAmL

NOTE: Cm-2431244 Result Is a LESS THAN Value. Am 241
03/flW Cm 243/244 pCilmL < 1.13E-02 1.13E-02

Relative Counting Error = 100.0% Cm 243/244
243 Tracer Recovery = 82.0% 1.13E.02.

*2:0 PM

C -106

Analst AKL Date: 03/15/96

Signature of Chemist: JFR Date: /F
SAMPLE.WB1 REV 1.2 L/ 953113ML

1890

I 1953103\OUT\AM6284.WBI 03/15/96



WvHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: DUP6
Am 241 and Cm 2431244: LA-953-103 (A-5) LIQUID / SOLID DUP

Date Counted MAR-13-M : Am 241 AEA Frac. (C241) 0.051
DUP Sample Volume In mL (SS) 0.100 Am 243 AEA Frac. (C243) 0.7

Sample D.F. (DF) 101 Cm 2431244 AEA Frac. (Cm) ,
6284 Tracer Volume In mL ISPKV) 0.00, Total AT Counts 37li

DIgest D.F. (DDF) 1.00 AT Count Time (min) (TC) 39
MAM24101 racer Book No. 11884 Background In cpm (Bkg) .A3

Am-243 Tracer Value (dpmmL) 7550.4Am 241 cpm 2.
LIQUID Detector Number 13Am 243 cpm US?

Detector Efficiency (DetEft) 0.3163 Cm 2431244 cpm P
96001931 ||AEA Count Time (min) 410

Am 241 PCIIL = 1 1.2753E+01

1 Cm 2431244 pCIIL = < 1.2753E+01

NIA
-241 pCIVL = (C241 * Am-243 Tracer Value * SPKV DF * DDF * (1 000mUL)) / (C243 * SS (2220000dpm/pCl))

S96T001024 Cm-243/244 pCilL m (Cm Am-243 Tracer Value * SPKV * DF * DDF * (I000mUlL)) / (C243 * SS * (2220000dpm/pCl))

Relative Counting Error = Square Root of [(1/(Am-243 cpm * min)) + (1/ (Am-241 or Cm-243/244 cpm * min))] * 1.99 * 100
A 243 Tracer Recovery = (Total AT Counts I TC - Bkg) * (1/DOtEf* C243 * 100 / Am-243 Tracer Value SPKV

NOTE: Am-241 Result Is a LESS THAN Value.
m241 pCImL = < 1.28E.02 DETECTION

Relative Counting Error = 5.3% LEVELS
In pCilmL

NOTE: Cm-243I244 Result Is a LESS THAN Value. Am 241
@/15 Cm 2431244 pCilmL < 1.28E-02 1.28E-02

Relative Counting Error = 100.0% Cm 2431244
0 311*88 Am 243 Tracer Recovery = 77.4% 1.28E-02

~C-1aI

A4nalt: AKL Date: 03/15/96

lSignature of Chemist: JFR Date: / V n6 I
SAMPLEWB1 REV 1.2 / 951O3MV

1891
I:\53103NOfLrAM6284WB1 03/15M96



G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

419)% -/r'-tZ

A N A L Y S I S

DATA REDUCTION REPORT WHC-SD-WM-DP-183, REV 0

SAMPLE
WL6284-STD

File ID: 13al383.CNF

Counted on:
Detector: A
Geometry number: 1
Count time:

3/13/96 @22:34
EA13

20402. Sec

PEAK ANALYSIS

Peak height -..-- Peak.. center .
Initial Final Initial Final
680.5 680.5 300.895 300.895
452.2 452.2 255.038 254.714
16.1 16.1 99.402 99.326
4.2 4.2 79.035 78.637
5.9 5.9 53.645 53.307

.. ... . .. FWHM .
Initial Final
14.000 7.108
12.000 6.540

260.000 1.000
6.000 0.651
16.000 12.582

Tau
Initial
7.000
6.000

130.000
3.000
8.000

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Am241

Pu238
2 Am243

Totals:

AEA
Frac

0.515

0.360
0.015

Peak Centroid Count
Exp. Obs. Diff. FWHM Rate c/m
5.479 5.457 0.0220.03 60.35
5.487 5.457 0.030
5.270 5.249 0.0210.03 42.22

4.549 0.00 1.71
4.456
4.342

0.890 <--valid peaks only-->

0.19
0.67

104.28

%err
@95
1.4

1.9
8.4
63.8
19.7

Activity
d/m uCi/ea
758.9 0.342E-03
990.8 0.446E-03
504.1 0.227E-03
20.3 0.912E-05

DETECTOR CALIBRATION
Energy(MEV) = 4.102 + (0.0045)*Channel
Energy range (MeV): 4.102 TO 6.406

Efficiency = 0.0846 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
39854.0
39854.9
35752.7
4101.3

% Recovery
100.000
100.002
89.709
10.291

Analyzed by:

.1892

Peak
ID
1
2
3
4?
5?

Final
1.108
0.941
0.100
0.180
1.067

DM



Spectrum 13al383.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV 0
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for AEA Spectrum:

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
51

1 0.
1 0.
1 0.
1 13.
1 3.
1 3.
1 11.
1 6.
1 11.
1 12.
1 15.
1 28.
1 20.
1 32.
1 33.
1 36.
1 60.
1 40.
1 57.
1 87.
1 105.-
1 129.
1 163.
1 246.
1 325.
1 536.
1 259.
1 214.
1 310.
1 489.
1 726.
1 72.
1 10.
1 6.
1 6.
1 3.
1 0.
1 0.
1 0.
1 1.
1 0.
1 1.
1 0.
1 1.
1 0.
1 0.
1 1.
1 0.
1 0.
1 1.
1 1.

0.
0.
3.
7.
8.

17.
9.

12.
8.

14.
13.
23.
17.
27.
32.
40.
50.
54.
64.
95.

---113.
144.
162.
218.
333.
476.
179.
247.
318.
497.
746.

62.
9.
3.
4.
2.
2.
0.
0.
0.
0.
1.
1.
2.
0.
0.
0.
1.
1.
0.
0.

1.
1.
1.
7.
6.

11.
13.
10.
9.

20.
18.
22.
22.
34.
33.
32.
54.
60.
62.
78.
98-.-

129.
182.
273.
349.
549.
190.
229.
310.
554.
650.

52.
9.
4.
4.
1.
3.
1.
3.
0.
1.
0.
1.
2.
0.
0.
1.
0.
1.
0.

WJC-SD-WJ-DP-180, RE%
a.. 'J.0.

0.
0.
8.
8.

13.
12.
11.
8.

17.
13.
16.
23 .
25.
26.
35.
52.
56.
68.
72.

--.A08.
134.
210.
269.
399.
584.
220.
222.
352.
559.
572.

45.
7.
3.

,2.
2.
1.,
2.
1.
1.
1.
0.
0.
0.

0.
0.
0.

1.

6.
8.
8.
9.

13.
8.

17.
15.
14.
21.
34.
36.
22.
41.
42.
54.
69.
87.

109.,
153.
193.
263.
367.
583.
216.
241.
344.
524.
393.
31.
13.
2.
5.
2.
1.
1.
0.
3.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

I1.
0.
1.

13.
6.

12.
10.
11.
16.
16.
11.
19.
32.
28.
36.
49.
39.
58.
65.
89.

132.--
148.
194.
256.
424.
551.
162.
243.
368.
561.
251.

26.
5.
9.
1.
4.
0.
2.
2.
3.
1.
1.
1.
0.
0.
1.
1.
0.
0.
0.

1894
I,

Raw Data Dump

1.
5.
8.

12.
7.
7.

12.
14.
10.
15.
28.
17.
18.
37.
34.
67.
62.
72.

101.
120.
169.
228.
260.
418.
604.
194.
263.
368.
585.
198.

21.
8.
5.
3.
1.
1.
1.
1.
1.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.

0.
3.
5.
7.

11.
11.
12.
16.
16.
18.
23.
25.
37.
30.
46.
53.
69.
80.
97.

118&.-
143.
200.
301.
420.
465.
219.
270.
387.
649.
132.
16.

4.
5.
0.
2.
2.
2.
0.
0.
1.
0.
1.
1.
1.
0.
1.
0.
0.
1.

8.
10.
10.

7.
11.
17.
15.
21.
15.
19.
30.
36.
33.
41.
50.
62.
72.

109.
.125..--
165.
185.
299.
488.
353.
192.
287.
443.
629.
130.

10.
6.
3.
3.
4.
1.
1.
1.
1.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.

13al383.CNF . 0

0.
5.

16.
5.
4.

12.
17.
13.
18.
17.
24.
27.
24.
44.
50.
51.
62.
90.

123.
143.
166.
203.
297.
454.
257.
193.
282.
470.
727.

99.
19.
6.
0.
3.
4.
0.
3.
0.
0.
0.
0.
1.
1.
1.
1.
0.
0.
0.
1.



X4 -
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
WL6284-BLNK

File ID: 14al487.CNF

A N A L Y S I S

WHC-SD-WM-DP-183, REV.

Counted on:
Detector: A
Geometry number: 1
Count time:

3/13/96 @22:34
EA14

28801. Sec

PEAK ANALYSIS

Peak--. Peak height---Peak_ center...__ .... FWHM
ID Initial Final Initial Final Initial Final
1 947.9 947.9 255.397 255.397 12.000 7.112
2 15.7 15.7 189.674 188.762 14.000 24.348

Tau
Initial Final
6.000 1.595
7.000 2.652

PEAK RESULTS
Peak Error Limit: 30%

ID Isotope
1 Am243
2 Np237

Pu242

Totals:

AEA
Frac

0.934
0.031

Peak Centroid Count %err
Exp. Obs. Diff. FWHM Rate c/m @95
5.270 5.245 0.0250.03 46.03 1.3
4.769 4.945 -.1760.11 1.51 13.1
4.891 4.945 -.054

0.965 <--valid peaks only-->

Activity
d/m uCi/ea

6458.2 0.291E-02
241.8 0.109E-03
210.4 0.948E-04

47.55

DETECTOR CALIBRATION
Energy(MEV) = 4.096 + (0.0045)*Channel

Energy range (MeV): 4.096 TO 6.400
Efficiency = 0.0072 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
23656.0
23655.1
22824.0

832.0

% Recovery
100.000
99.996
96.483
3.517

Analyzed by:

1895

G E N E R A L

DM

y



Spectrum 14a1487.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0
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Raw
1

11
21
31
41
51
61
71
81
91

101
111
121
1'31
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

5.
0.
5.

11.
9.

12.
13.
27.
28.

-39.
57.

126.
200.
423.
818.
301.

47.
5.
4.
6.
3.
0.
2.
2.
1.
0.
0.
0.
1.
0.
1.
1.
0.
1.
1.
0.
0.
0.
3.
0.

Data Dump
0.
0.
0.
1.
2.
4.
3.
4.
1.
3.
2.

4.
6.
5.
3.

14.
9.

15.
12.
30.

-- 48.--
59.

101.
247.
475.
874.
196.

32.
10.

2.
5.
3.
0.
1.
3.
0.
0.
1.
0.
0.
1.
0.
1.
0.
0.
0.
0.
1.
1.
0.
0.

AEA Spectrum:for
0.
0.
0.
2.
1.
4.
0.
2.
3.
4.
4.

1.
0.
0.
3.
1.
5.
5.
2.
1.
4.
5.
4.
6.
3.
6.

10.
10.
20.
13.
30.
46-.
63.

104.
239.
480.
953.
126.
42.

6.
8.
2.
0.
0.
1.
0.
0.
1.
1.
0.
2.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.

14a1487.
0.
2.
0.
3.
3.
6.

0.
0.
0.
1.
0.
4.
3.
4.
3.
2.
3.
1.
6.
6.
8.
7.

17.
22.
23.
26.

-- 68.
87.

142.
250.
515.
982.
123.

39.
4.
5.
6.
2.
0.
1.
1.
2.
2.
0.
1.
1.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.

CNF
1.
0.
2.
1.
0.
2.
4.
1.
1.

2.
3.
0.
4.
4.
5.
1.
3.
6.

11.
13.
27.
23.
35.
64.
87.

137.
257.
556.
974.
100.
28.
10.

3.
9.
1.
1.
0.
2.
1.
2.
0.
0.
1.
0.
0.
0.
0.
1.
0.
0.
0.
0.
2.

WHC-SD-WM-DP-183, REV 0

3.
3.
4.
2.
4.
8.

10.
14.
17.
27.
23.

--- 49.--
71.

143.
264.
650.

1007.
91.
10.
7.
4.
3.
1.
1.
1.
2.
1.
0.
0.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
1.

1.
1.
3.
1.
3.
3.
1.
0.
3.
3.
2.
3.
4.
5.

10.
9.

15.
16.
21.
39.

-64..-
76.

167.
336.
696.
985.

78.
14.

8.
4.
3.
3.
2.
0.
0.
2.
1.
1.
0.
2.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.

1897

0. 0.
0. 0.
2. 2.
0. 3.
2. 3.
4. 0.
3. 2.
4. 3.
2. 1.
0. 6.
3. 3.
1. 3.
4. 3.
4. 4.

10. 11.
10. 12.
14. 12.
10. 12.
40. 36.
41. 35.
50 -- 49.

111. 112.
173. 162.
365. 353.
745. 775.
913. 738.

80. 59.
16. 15.

7. 6.
4. 5.
5. 4.
3. 0.
0. 0.
2. 1.
0, 0.
2. 0.
0. 1.
0. 0.
0. 0.
0. 1.
0. 1.
1. 0.
2. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.

0.
0.
2.
2.
5.
2.
3.
0.
3.
3.
7.
7.
6.
3.
7.

13.
17.
25.
35.
40.
57.
99.

176.
397.
775.
492.

48.
11.

6.
4.
0.
2.
2.
1.
0.
0.
2.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.-



Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S96TO539-SAM

File ID: 15a1567.CNF

A N A L Y S I S

WHC-SD-WM-DP-183, REV. 0

Counted on:
Detector:
Geometry number: 1
Count time:

3/13/96 @22:35
AEA15

28802. Sec

PEAK ANALYSIS

Peak height--...---P.eak-center.--- -- FWHM
Initial Final Initial Final Initial Final

39.8 39.8 297.195 297.195 20.000 17.959
706.0 706.0 253.853 253.825 14.000 7.489

5.8 5.8 144.375 143.837 8.000 8.882
6.5 6.5 132.121 131.000 10.000 2.281

- Tau
Initial
10.000
7.000
4.000
5.000

PEAK RESULTS
Peak Error Limit: 30%

ID Isotope
1 Am241

Pu238
2 Am243

AEA
Frac

0.078

0.893

Peak Centroid Count
Exp. Obs. Diff. FWHM Rate c/m
5.479 5.448 0.0310.08 4.03
5.487 5.448 0.039
5.270 5.253 0.0170.03 46.15

4.758 0.18
4.700 0.31

%err
@95
4.5

1.3
52.4
25.1

Activity
d/m uCi/ea
258.2 0.116E-03
337.1 0.152E-03

2807.9 0.126E-02

0.971 <--valid peaks only--> 50.17

DETECTOR CALIBRATION
Energy(MEV) = 4.110 + (0.0045)*Channel
Energy range (MeV): 4.110 TO 6.414

Efficiency = 0.0166 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
24798.0
24797.2
24321.2

476.8

% Recovery
100.000
99.997
98.077
1.923

Analyzed by:

G E N E R A L

Peak--,
ID
1
2
3?
4?

Final
1.728
1.117
6.620
0.431

Totals:

DM

1898

I , !



Spectrum 15a1567.CNF WHC-SD-WM-DP-183, REV. 0
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 5493.1
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Raw Data Dump
1 0.

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
20L
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
1.
0.
1.
4.
2.
2.
1.
6.
9.
5.
7.

14.
9.

18.
21.
25.
49.
55.
72.

114.
171.
294.
442.
673.
136.

50.
25.
29.
35.
5.
2.
2.
3.
2.
1.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
1.
0.
1.

for AEA Spectrum:
0.
1.
1.
2.
1.
1.
1.
0.
9.
4.
5.

11.
11.
17.
13.
11.
17.
33.
42.
46.
88.

130.
202.
334.
478.
742.
117.
25.
20.
32.
30.
5.
3.
2.
0.
2.
2.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
a.
0.
0.

0.
0.
1.
1.
2.
3.
8.
4.
4.
0.
5.
2.
7.

11.
14.
17.
29.
34.
33.
52.

1 a5..
126.
196.
304.
489.
728.

75.
30.
25.
34.
34.
7.
3.
0.
1.
1.
3.
1.
1.
0.
0.
1.
0.
0.
1.
0.
0.
2.
1.
1.

0.
0.
0.
3.
4.
2.
2.
2.
4.
6.
4.
4.

11.
11.
16.
10.
19.
26.
51.
58.

-100.
156.
201.
343.
505.
743.

84.
27.
30.
40.
34.

6.
1.
2.
1.
2.
1.
1.
0.
1.
0,
0.
2.
0,
0.
0.
1.
0.
0.

*0.

15a1567.CNF WHC-SD-WM-DP-183, REV.0
0.
0.
0.
5.
3.
2.
2.
4.
2.
3.

12.
9.
7.

11.
16.
17.
18.
45.
57.
71.
99.-...

151.
206.
379.
585.
750.

62.
20.
23.
42.
22.
4.
0.
2.
0.
3.
3.
2.
1.
1.
0.
0.
1.
0.
1.
0.
0.
0.
1.
0.

1.
0.
2.
2.
5.
1.
1.
1.
6.
6.
3.
5.
4.
7.

17.
30.
30.
42.
55.
64.

-84.
131.
235.
375.
571.
729.

68.
22.
29.
42.
22.

2.
2.
0.
1.
1.
2.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
1.
0.
0.

0.
0.
1.
5.
1.
1.
2.
1.
2.
2.
5.

12.
6.

11.
8.

17.
27.
39.
49.
75.

100.
154.
277.
414.
596.
663.

74.
18.
37.
38.
10.
4.
3.
0.
2.
1.
0.
2.
0.
1.
0.
1.
0.
0.
1.
2.
0.
0.
0.
0.

0.
0.
4.
2.
2.
5.
0.
2.
1.
6.
5.
4.

11.
9.
9.

23.
26.
29.
48.
65.

104.-
163.
242.
377.
613.
490.

63.
31.
30.
43.

9.
1,
4.
1,
2.
1.
2.
1.
1.
0.
0,
0.
0.
1.
0.
1.
0.
1.
0.
0,

0.
0.
2.
3.
2.
3.
2.
4.
7.
2.
3.
6.

16.
7.

16.
17.
25.
42.
62.
91.

-120 ..
159.
245.
413.
659.
326.

59.
25.
40.
39.
5.
3.
0.
2.
2.
0.
2.
0.
1.
0.
1.
1.
1.
0.
0.
0.
0.
0.
0.
0.

0.
1.
5.
0.
1.
2.
5.
3.
6.
8.
5.
6.
7.

18.
16.
17.
30.
46.
58.
88.

112.
174.
263.
432.
717.
222.

48.
21.
30.
38.
6.
2.
3.
0.
3.
6.
4.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.
0.
0.

1900



G E N E R A L

WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S96T0539-DUP

File ID: 16al649.CNF

A N A L Y S I S

Counted on:
Detector:
Geometry number: 1
Count time:

3/13/96 @22:36
AEA16

28802. Sec

PEAK ANALYSIS

Peak height-.-- -Peak center _- -. FWHM --

Initial Final Initial Final Initial Final
53.9 53.9 302.912 302.912 16.000 8.269

868.6 868.6 256.601 256.582 14.000 7.898

_ Tau
Initial
8.000
7.000

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Th228

Am241
2 Am243

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.063 5.400 5.447 -.0470.04 3.27 4.9
5.479 5.447 0.032

0.894 5.270 5.238 0.0320.04 46.37 1.3

d/m
410.7
310.2

4182.2

Activity
uCi/ea

0. 185E-03
0. 140E-03
0.188E-02

0.957 <--valid peaks only--> 49.64

DETECTOR CALIBRATION
Energy(MEV) = 4.083 + (0.0045)*Channel
Energy range (MeV): 4.083 TO 6.387

Efficiency = 0.0112 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
24903.0
24902.6
23828.2

1074.8

% Recovery
100.000
99.998
95.684
4.316

Analyzed by:

1901

x~~t 7-I {$

Peak
ID
1
2

Final
1.390
1.577

Totals:

DM



Spectrum 16al649.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., et.( Disrla:y Max.: 6129.7

.2
.2

2
.2

.... 2

.............. 2

............................. 2.
.2....

1902

Y - -O , 6Z, .



Raw Data Pump for AEA Spectrum: 16a1649.CNF WH f-Wu-P-183, REV.0
1 0. 0. 1. 0. 0. 0. 0. 2. 0.

11 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
21 0. 0. 1. 0. 4. 6. 3. 2. 5. 1.
31 0. 3. 1. 6. 1. 0. 3. 2. 3. 2.
41 5. 1. 2. 2. 2. 2. 5. 2. 2. 3.
51 1. 2. 3. 0. 0. 2. 2. 5. 4. 1.
61 2. 1. 2. 1. 2. 2. 2. 3. 2. 4.
71 3. 5. 5. 3. 2. 4. 1. 2. 0. 0.
81 1. 4. 2. 4. 4. 1. 5. 2. 2. 6.
91 4. 3. 3. 2. 3. 5. 3. 3. 3. 1.
101 3. 4. 3. 6. 6. 1. 5. 3. 5. 2.
111 8. 5. 5. 5. 3. 3. 3. 2. 5. 1.
121 7. 2. 3. 5. 3. 7. 7. 8. 6. 6.
131 7. 4. 5. 4. 5. 4. 5. 4. 5. 7.
141 5. 9. 3. 7. 15. 5. 2. 6. 5. 4.
151 2. 8. 5. 6. 11. 11. 11. 8. 6. 6.
161 10. 16. 15. 11. 11. 13. 11. 14. 10. 17.
171 4. 9. 19. 14. 13. 19. 17. 29. 22. 13.
181 22. 23. 17. 20. 22. 10. 29. 21. 29. 24.
191 22. 29. 35. 32. 30. 34. 26. 38. 36. 42.
201- 9. . SO. 48.- 51. 61.55. 66. . 69.- 64.
211 75. 86. 73. 74. 100. 97. 99. 105. 106. 133.
221 119. 113. 155. 177. 155. 181. 167. 187. 200. 194.
231 201. 260. 262. 262. 273. 291. 347. 305. 360. 388.
241 353. 437. 451. 493. 517. 524. 583. 646. 688. 724.
251 767. 780. 830. 853. 919. 897. 928. 869. 891. 782.
261 568. 384. 210. 162. 130. 108. 96. 85. 85. 69.
271 58. 53. 57. 41. 40. 27. 27. 22. 20. 26.
281 17. 22. 21. 26. 23. 21. 35. 27. 23. 23.
291 22. 31. 40. 44. 36. 36. 44. 38. 49. 43.
301 48. 65. 59. 53. 54. 42. 39. 26. 18. 13.
311 12. 11. 5. 6. 5. 6. 4. 4. 3. 3.
321 1. 6. 2. 0. 2. 2. 1. 0. 3. 3.
331 2. 3. 0. 3. 2. 2. 0. 2. 0. 1.
341 2. 0. 3. 1. 2. 2. 4. 2. 4. 1.
351 2. 2. 2. 2. 3. 2. 2. 4. 3. 0.
361 3. 3. 3. 4. 2. 4. 3. 2. 2. 2.
371 3. 3. 3. 1. 0. 2. 1. 0. 0. 0.
381 0. 2. 1. 0. 1. 1. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.
401 1. 0. 0. 0. 0. 0. 0. 2. 0. 0.
411 0. 0. 1. 0. 1. 0. 2. 0. 0. 0.
421 0. 1. 0. 1. 0. 0. 0. 1. 1. 1.
431 0. 0. 1. 0. 1. 0. 0. 0. 2. 0.
441 1. 1. 0. 2. 0. 1. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
461 2. 1. 0. 0. 1. 0. 0. 0. 0. 1.
471 0. 0. 1. 1. 0. 1. 0. 0. 0. 1.
481 0. 0. 0. 0. 0. 2. 0. 1. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

1903



WHC-SD-WM-DP-183, REV. W

Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
S96TI024-SAM

File ID: 17a1725.CNF

Counted on: 3/13/96 @22:37
Detector: AEA17
Geometry number: 1
Count time: 28801. Sec

PEAK ANALYSIS

Peak height -- Peak_ center---.--- _ _FWHM
Initial Final Initial Final Initial Final

50.1 50.1 296.994 296.994 12.000 7.580
927.3 927.3 252.121 252.112 12.000 5.964

Tau
Initial Final
6.000 1.481
6.000 1.068

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Am241

Pu238
2 Am243

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.049 5.479 5.459 0.0200.03 2.70 5.4
5.487 5.459 0.028

0.925 5.270 5.253 0.0170.03 51.36 1.3

Activity
d/m uCi/ea
164.2 0.740E-04
214.3 0.965E-04

2964.2 0.134E-02

0.974 <--valid peaks only--> 54.06

DETECTOR CALIBRATION
Energy(MEV) = 4.093 + (0.0046)*Channel

Energy range (MeV): 4.093 TO 6.448
Efficiency = 0.0175 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total,
26654.0
26655.2
25947.8

706.2

% Recovery
100.000
100.004
97.351
2.649

Analyzed by:

1904

3 -

Peak
ID
1
2

Totals:

DM



Spectrum 17a1725 .CNF WHC-SD-WM-DP-183, REV. 0
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

2

6924.0

.2

. .............. 2

.......................... 2
............................................ 2...

.......................................................... 2...
........... 2

1
1

1905
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Raw
1
11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

Data Du
0.
2.
1.
1.
8.
4.
3.
3.
2.
1.
6.
9.
9.
5.
8.

13.
14.
16.
35.
47.
79-.-

105.
196.
351.
594.
961.

66.
19.
24.
38.
36.
5.
1.
1.
2.
2.
4.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

WHC-SD-WM-DP-183, REV. 0
mp for

0.
3.
4.
2.
0.
5.
1.
7.
4.
5.
2.
6.
2.
4.
4.
6.

15.
19.
31.
38.
84.

111.
191.
363.
622.
938.

63.
13.
18.
61.
28.
1.
0.
1.
0.
0.
2.
1.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum:
0. 1.
1. 0.
3. 2.
5. 3.
3. 3.
2. 5.
3. 3.
4. 6.
3. 4.
2. 2.
9. 1.
2. 8.
8. 11.

13. 6.
12. 14.
12. 16.
22. 21.
28. 30.
29. 35.
51. 56.
74.- 75.
109. 132.
203. 209.
359. 366.
627. 738.
947. 1028.

52. 46.
18. 11.
27. 21.
48. 43.
15. 16.
0. 1.
0. 0.
2. 1.
0. 1.
3. 1.
3. 3.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

17a1725.CNF
2. 1.
3. 6.
2. 4.
3. 4.
5. 3.
0. 1.
0. 2.
4. 7.
1. 2.
2. 3.
6. 6.
8. 8.
4. 9.

10. 6.
12. 12.
10. 11.
22. 13.
29. 22.
35. 38.
59. 59.
74. 93.

134. 139.
229. 268.
419. 414.
797. 833.
853. 635.

48. 45.
10. 19.
19. 27.
44. 57.

3. 6.
0. 0.
1. 1.
0. 2.
1. 2.
2. 3.
3. 3.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

1906

4.
3.
2.
1.
2.
4.
2.
2.
3.
3.
4.
6.
7.

10.
8.

16.
18.
26.
44.
49.

-77.
177.
269.
434.
828.
358.

48.
22.
40.
49.
2.
0.
0.
0.
1.
4.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

2.
3.
3.
1.
2.
3.
2.
3.
5.
2.
5.
8.
4.

10.
14.
8.

25.
35.
47.
66.

109.--
171.
300.
502.
861.
175.

32.
20.
34.
57.
2.
0.
0.
1?
2,
3.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

3.
3.
2.
1.
2.
5.
2.
4.
2.
4.
3.
5.
5.
9.
7.

16.
23.
29.
38.
72.
92.-

157.
302.
530.
960.
106.

29.
20.
39.
45.
4.
0.
0.
1.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

2.
2.
1.
7.
1.
5.
3.
3.
6.
3.
1.
2.

10.
6.

15.
14.
21.
29.
32.
70.

122.
162.
293.
559.
931.

92.
20.
15.
39.
49.
2.
0.
0.
0.
2.
0.
4.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.



WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S96T1024-DUP

File ID: 18al803.CNF

>t
A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:

3/13/96 @22:37
EA18

28804. Sec

PEAK ANALYSIS

. Peak height.--Peak center--- -- - -FWHM ---
Initial Final Initial Final Initial Final

85.2 85.2 300.079 300.079 12.000 4.607
1564.7 1564.7 254.243 254.242 12.000 4.144

16.4 16.4 194.319 193.805 56.000 177.948
0.0 0.1 182.830 182.830 0.000 0.100
8.3 8.3 144.209 143.856 16.000 8.737

_ Tau
Initial Final
6.000 1.526
6.000 1.495

28.000 61.350
0.000 0.100
8.000 0.704

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu238

Am241
2 Am243
3
4
5 Np237

AEA
Frac

0.051

0.870

0.015

Peak Centroid Count
Exp. Obs. Diff. FWHM Rate c/m
5.487 5.467 0.0200.02 2.99
5.479 5.467 0.012
5.270 5.257 0.0130.02 50.97

4.979 2.17
4.928 0.00

4.769 4.749 0.0200.04 0.87

%err
@95
5.2

1.3
30.1

8870.
10.7

Activity
d/m uCi/ea
225.3 0.101E-03
172.6 0.777E-04

2798.0 0.126E-02

54.6 0.246E-04

0.936 <--valid peaks only--> 54.83

DETECTOR CALIBRATION
Energy(MEV) = 4.087 + (0.0046)*Channel
Energy range (MeV): 4.087 TO 6.442

Efficiency = 0.0184 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
28115.0
28116.1
27363.8

751.2

% Recovery
100.000
100.004
97.328
2.672

Analyzed by:

1907

G E N E R A L

Peak-
ID
1
2
3?
4?
5

Totals:

DM



Spectrum 18a1803.CNF
1 Legend: Raw = .... Modeled Peaks = 1 ,2,.., etc

.2

.......... 2

.............................. 2.

.................................................................2.

...................... 2

1908

Drisplay Max.: 10745.3

.2

.1



Raw rata Du
1 0.

11 3.
21 2.
31 2.
41 3.
51 3.
61 2.
71 4.
81 8.
91 2.
01 4.
11 7.
21 5.
31 8.
41 9.
51 6.
61 10.
71 13.
81 21.
91 14.
01 22-.
11 57.
21 73.
31 145.
41 511.
51 1250.
61 107.
71 24.
81 15.
91 49.
01 111.
11 7.
21 0.
31 0.
41 1.
51 0.
61 2.
71 3.
81 0.
91 0.
01 0.
11 0.
21 0.
31 0.
41 0.
51 0.
61 0.
71 0.
81 0.
91 0.
11 0.

mp for
0.
4.
2.
4.
7.
2.
8.
6.
4.
9.
7.
4.
6.
3.
7.
9.
8.
6.

12.
15.
22.
32.
59.

183.
521.

1486.
102.
20.
19.
54.
74.

2.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum:
2.
3.
4.
1.
5.
2.
6.
7.
5.
5.
5.
5.
9.
4.

13.
8.
9.
5.

17.
25.
32-
41.
88.

214.
608.

1625.
93.
16.
19.
57.
54.

3.
0.
1.
0.
0.
4.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

18a1803.CNF
3. 2.
3. 2.
7.
0.
2.
9.
3.
2.

12.
8.
8.

-4.
5.
8.

13.
5.

11.
11.
18.
25.

-27.
48.

101.
200.
648.

1777.
68.
10.
29.
55.
37.

3.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

4.
2.
3.
5.
3.
3.
4.
7.

14.
5.
7.
8.

14.
4.

12.
13.
14.
20.
32.-
49.
90.

260.
763.

1782.
77.

7.
17.
58.
15.

1.
0.
0.
1.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0..

3.
2.
4.
3.
3.
2.
3.
4.
4.
7.
2.
4.
3.
9.
6.
7.

16.
8.

12.
19.

-- 34..
48.
92.

254.
837.

1679.
66.

9.
27.
63.
21.

0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

WHC-SD-WM-DP-183, REV. 0
6.
3.
4.
1.
4.
2.
3.
5.
7.
4.
5.
5.
7.
7.
9.
6.
9.
8.

16.
19.

--- 25.
60.

116.
312.
931.

1240.
52.

7.
31.
69.
12.

0.
0.
1.
1.
2.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.

4.
1.
5.
4.
5.
5.
2.
6.
7.
3.
6.
9.
8.
2.

11.
4.
6.
8.

13.
14.

.28.
74.

127.
359.

1014.
640.

62.
12.
27.
64.

5.
0.
0.
0.
1.
2.
2.
0.
0.
1,
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

5.
3.
3.
4.
4.
9.
7.
1.
5.
5.
6.
7.
4.
5.
6.
8.
9.

15.
14.
15.
31--
67.

129.
376.

1083.
300.

41.
8.

31.
95.
13.

0.
1.
0.
0.
3.
1.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.

5.
3.
6.
6.
9.
3.
5.
1.
5.

11.
7.
4.
9.
7.

10.
6.
8.

16.
15.
27.
25.
60.

150.
428.

1161.
158.

48.
12.
44.
95.

0.
0.
0.
0.
1.
1.
6.
0.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.

1909



worklistdata Version 0.0 05/16/95
04/02/96 09:48 WHC-SD-WM-DP-183, REV. 0 Page:

LABCORE Completed Worklist Report for Worklist# 6897

Analyst: akl Instrument: Book#_/i'_B__ /3
Method: 24 -75-/03Rev/Mod i4 -5

Worklist Comment: C106 Field Blank.Determine Sample size using ludlum. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

PA|241 01
BAM24101
DAM24101

@AM241 01
SAM241 01
&AM241 01
2AM24101

2AA241 01
@AM24101

@AM24101
2AM24101
QAM24101

AM24101 LIQUID 3.07E-O2 2.52E-2 82.080 X Recovery
AM24101T LIQUID 100. 8.70E+01 87.000 % Recovery
AN241OIE LIQUID 1.0 1.68E+00 1.680 % Ct. Error
AM24101 LIQUID 1 <1.16E-5 uci/mL

A024101T L101I 100.0 8.40E+01 84.000 % Recovery
AM24101E LIQUID 1.0 1.00E+02 100.000 % Ct. Error
AN24101 LIQUID N/A < 1.60E-05 1.600e-005 uti/mL
AM24101E LIQUID N/A 5.27E+00 5.270 % Ct. Error
AM24101T LIQUID NA 6.91E+01 69.100 % Recovery
AM24101 LIQUID <1.60E-5 <1.73E-5 RPD
A24101T LIQUID 100.0 6.53E+01 65.300 % Recovery
AM24101E LIQUID 1.0 6.10E+00 6.100 % Ct. Error

Final page for worklist# 6897

Analyst Signature Date

e iewer Signatu

Analyst Signature

Date

Units shownfor QC (BLK/BKG) may not reflect the actual units.

191O

SID
STD
STD
SLNK
BLNK
BLNK
SAMPLE
SAMPLE
SAMPLE
DUP
DUP
DUP

S961000855
S96T000855
$961000855
S96T000855
S96TOO0855
S96T000855

Date



worklistdata Version 0.0 05/16/95
04/02/96 07:51

Page: 1WHC-SD-WM-DP-183, REV. 0

LABCORE Completed Worklist Report for Worklist# 6897

Analyst: akl Instrument: AB14 Book#

Method: Rev/Mod

Worklist Comment: C106 Field Blank.Determine Sample size using ludlum. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

AM24101

OAM24101
*AX24101

2AM24101

AM24101
@GA24101
-A2424101

@AM24101

@A324101

@GA24101
@AM24101
0AM24101

AM24101

AM24101T

AM241013

AN24101

AX34101T

AM24101E

AM24101-

AM24101E

AM24101T

AM24101

AM24101T

A24101E

LIQUID
LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID
LIQUID

LIQUID

3.07B-a2

100.

1.0

1

100.0

1.0

N/A

N/A

N/A
<1.60E-5

100.0

1.0

Final page for

Date

2.523-2 82.080 % Recovery
8.70E+01 87.000 % Recovery

1.683+00 1.680 % Ct. Error
<1.163-5 uci/L
8.40E+01 84,0DD % Recovery

1.00E+02 100.000 % Ct. Error

1.603-05 1.600.-Oos uCi/mL

5.273+00 . % Ct. Error

6.912+0(1.000.-00 % Recovery c
<1.73E-5 RPD

6.53E+01 65.300 % Recovery
6.103+00 6.100 % Ct. Error

worklist# 6897

Analyst Signature Date'

Reviewer Signature Date

*

Units shown for QC (BLK/BKG) may not reflect the actual units.

1911

STD

STD

STD
BLNK
BLNK

BLNK

SAMPLE

SAMPLE

SAMPLE

DUP

DUP

DUP

S96T000u55

S96T000855
896T000855
S96T000855

96000855

S96T000855

Ia

Analyst Signature



03/22/96 14:16
A-0004-1

WHC-SD-WM-DP-183, REV 0 Page: 1

LABCORE Data Entry Template for Worklit# 6897

jil- Instrument: AM01

Method: LA-953-103

Book# /Q

Rev/Mod

Worklist Comment: C106 Field Blank.Determine Sample size using ludlum. nev.

Sample#

S96T000855 0

R A Test Matrix

@AM24101 LIQUID

@AM24101 LIQUID

@AM24101 LIQUID

Group# Proje

96000082 C-10E GRAB

Analytes Requested: AM24101 , AM24101E, AM24101T

S96T000855 0 @AM24101 LIQUID

Final page for worklist # 6897

Analyst Signature Date

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

1912

Analyst:

S Type

1 STD

2 BLNK

3 SAMPLE

4 DUP

Anal ature Date



WHC-SD-WM-DP-183, REV 0
WORKBOOK PAGE: STD1
Am 241 and Cm 2431244: LA-953-103 (A-5) LIQUID STD

T Kp Date Counted MAR-29-96 lAm 241 AEA Frac. (C241) 0.837
STD Sample Volume in mL (S.S) 1.000Am 243 AEA Frac. (C243) 0.366

Sample D.F. (DF) 101 Cm 243124 AEA Frac. (CM).0
6897 Tracer Volume In mL (SPKV) 0.50 otal AT Counts 343

/'Dlgest D.F. (DDF) 1.000 T Count Time (mini (TC) 30
M24101 Tracer Book No. 114843 , Background In cpm (Bkg) 0.17

Am-243 Tracer Value (dpm/mL) 7550.4 m 241 cpm 89.84
LIQUID Detector Number 14 243 cpm 47.46

Detector Efficiency (DetEf) 0.2910 rn 2431244 cpn.
96002604 Standard Book No 104B43 EA Count Time (min) 4O

Standard Value In pCI/nmL 0.03067| Am 241 pCIIL = 2.5200E+01
0 I| Cm 2431244 pCiIL = < 2.6957E+00

NIA
Am-241 pCi/L = (C241 - Am-243 Tracer Value SPKV DF * DDF * (1000mUL)) / (C243 - SS (2220000dpm/pCl))

WA9S7B Cm-243/244 pCIIL = (Cm - Am-243 Tracer Value * SPKV *P DDoF * (1 OOOmL/L)) / (C243 * SS * (2220000dpm/pCl))

WB2.nO7 . Relative Counting Error = Square Root of [(1/(Am-243 cpm * min)) + (1 / (Am-241 or Cm-2431244 cpm * min))] - 1.96 100
Am 243 Tracer Recovery = (Total AT Counts / TC - Bkg) * (1lDetEff) C243 * 100 / Am-243 Tracer Value * SPKV

VAr

r Am 241 IjCIfmL = 2.52E-02 DETECTION
Relative Counting Error = 1.7% LEVELS

ski In pCi/mL
NOTE: Cm-243/244 Result is a LESS THAN Value. Am 241

04101.*8 Cm 2431244 pCilmL < 2.70E-03 2.70E-03
Relative Counting Error = 100.0% Cm 243/244

0329IM Am 243 Tracer Recovery = 87.0% 2.70E-03

12±00 PM

Analyst: akil Date: 04/01/96
Signature of Chemist: #r Date: n 4/o 96
STANDARDWB1 REV 1.2 IV 953103ML

1913
1\953103VOUT\AM6897.WB1 04/01/96



WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: BLANK2
Am 241 and Cm 243/244: LA-953-103 (A-5) LIQUID / SOLID BLNK

Typ . Date Counted MAR-29-96 Am 241 AEA Frac. (C241) 0
BLNK Sample Volume in mL (SS) 1.000 Am 243 AEA Frac. (C243) 0.87

Wo .t Sample D.F. (DF) 1 Cm 243/244 AEA Frac. (Cm) 0
6897 Tracer Volume In mL (SPKV) 0.050 Total AT Counts 3186

. t.t.C.d. Digest D.F. (DDF) 1.000 AT Count Time (min) (TC 30
01 Tracer Book No. 118B43 Background In cpm (9kg) 0.17

Am-243 Tracer Value (dpm/mL) 7550.4 Am 241 cpm 0
LIQUID Detector Number 14 Am 243 cpm 45.8

Detector Efficiency (DetEff) 0.2910 Cm 2431244 cpm 0
96002604 AEA Count Time (min) 480

Am 241 pCI/L = < 1.1639E-02
0 <Cm 2431244 MCII = < 1.1639E-02

N/A
Sample.Nmer . Am-241 pCi/L = (C241 * Am-243 Tracer Value* SPKV * DF * DDF (1000mL/L)) (C243 * SS (2220000dpm/pCi))

WL6897 Cm-243/244 pCli/L = (Cm Am-243 Tracer Value - SPKV * DF - DDF - (1000mLJL)) I (C243 * 55- (2220000dpm/piCi))

ktnnent Codr
WB27007 Relative Counting Error = Square Root of [(1/(Am-243 cpm * min)) + (1 / (Am-241 or Cm-243t244 cpm * min)fl * 1.96 100

#teparead Si Am 243 Tracer Recovery (Total AT Counts I TC - Bkg) (1/DetEff) C243 * 100 1 Am-243 Tracer Value * SPKV

var
Cthemfsfl NOTE: Am-241 Result Is a LESS THAN Value.

Am 241 pCIlmL = < 1.16E-05 DETECTION
~Aalyst -Relative Counting Error = 100.0% LEVELS

aik in pCi/mL
Du.,...p.e NOTE: Cm-243/244 Result is a LESS THAN Value. Am 241

04101196 Cm 2431244 pCi/mL < 1.16E-05 1.16E-05

AnIVWI*te Relative Counting Error = 100.0% Cm 243/244
03129196 Am 243 Tracer Recovery = 84.0% 1.16E-05

12:00 PM'

_Samile'PcWn
t.C-16rab

Analyst: aki Date: 04/01/96

[Signature of Chemist: 0 ifr Date: 76
BLANK.WB1 REV 1.2 9 953103ML 0

\953103\OUT\AM6897 WB1

1914

04101/96



WHC-SD-WM-DP-1 83, REV. 0

WORKBOOK PAGE SAM3
Am 241 and Cm 243/244: LA-953-103 (A-5) LIQUID I SOLID SAMPLE

Type Date Counted MAR-29-96 Am 241 AEA Frac. (C2411 0.055
SAMPLE Sample Volume in mL (SS) 1.000|Am 243 AEA Frac. (C243) 0.768
Work List Sample D.F. (DF) 1 Cm 243/244 AEA Frac. (Cm) 0

6897 Tracer Volume in mL (SPKV) 0.050 Total AT Counts 2972
testCod:Digest D.F. ADDF) 1.000 T Count Time (min) (TC) 30
*AM24101 Tracer Book No. 118843 Background In cpm (Bkg 0.17

Matt Am.-243 Tracer Value (dpm/mL) 7550.4 Am 241 cpm 3.09
LIQUID Detector Number 14 Am 243 cpm 42.92

qlt K9 Detector Efficiency (DetEff} 0.2910Cm 2431244 cpm 0
96002604 |AEA Count Time (min) 480

lAm 241 <CIIL = < 1.6013E-02
0 1Cm 243/244 pCiIL = < 1.6013E-02

N/A
Sampl Num r. Am-241 CIL = (C241 Am-243 Tracer Value * SPKV* DF* DDF* (1000mLL))/ (C243* SS * (2220000dpmpCi))

S96T000855 Cm-243t244 pCl/L = (Cm * Am-243 Tracer Value * SPKV * DF * DDF - (1000mLL)) / (C243 * SS * (2220000dpm/pCi))

W827607 Relative counting Error = Square Root of 1(1/(Am-243 cpm * min)) + (1 / (Am-241 or Cm-2431244 cpm * min))) * 1.96 * 100
wprepred Sy.Am 243 Tracer Recovery = (Total AT Counts I TC - Bkg) * (1/DetEff) C243 * 100 / Am-243 Tracer Value * SPKV

Var
Ctmvflhet NOTE: Am-241 Result is a LESS THAN Value.

Am 241 pCIlmL = < 1.60E-05 DETECTION
AnaSyft Relative Counting Error = 5.3% LEVELS

okd in pCIl/mL
Date ComptetL NOTE: Cm-243/244 Result is a LESS THAN Value. Am 241

04101196 Cm 2431244 pCi/mL < 1.60E-05 1.60E-05
Aflilysl$ Dt . Relative Counting Error = 100.0% Cm 243/244

03)29/96 Am 243 Tracer Recovery = 69.1% 1.60E-05
Analys*s rin*.

12:00 PM
Samwie Point
c406 grab

Anal st: akl Date: 04/01/96

Signature of Chemist: ifr Date: . 6
SAMPLE.WB1 REV 1.2 (1 953103ML v

1915
X53103\OLUTAM6897 WB1

9

04/01/96



WHC-SD-WM-DP-183, REV 0

WORKBOOK PAGE: DUP4
Am 241 and Cm 243/244: LA-953-103 (A-5) LIQUID / SOLID DUP

Type Date Counted MAR-29-96 |m 241 AEA Frac. (C241) 0.044
DUP Sample Volume in mL (SS) 1.000 Am 243 AEA Frac. (C243) 0.754
rk L.... Sample D.F. (DF) 1 Cm 2431244 AEA Frac. (Cm) 0

6897 Tracer Volume in mL (SPKV) 0.050 Total AT Counts 2859
.t*&:de Digest D.F. (DDF) 1.000 AT Count Time (min) (TC) 30

DAM24101 Tracer Book No. 118B43 Background In cpm (9kg) 0.17
S~ Mat? Am-243 Tracer Value (dpm/mL) 7550.4 Am 241 cpm 2.28
LIQUID Detector Number 14 Am 243 cpm 38.99

Detector Efficiency (DetEff} 0.2910fm 2431244 cpm 0
96002604 EA Count Time (min) 480

Rpvtn| Am 241 pCIIL = < 1.7271E-02
0 Cm 2431244 pClIL = < 1.7271 E-02

#amplePrep
NIA

Sampie Number Am-241 pCi/L = (C241 * Am-243 Tracer Value * SPKV* DF * DDF* (IOOOmLJL)) / (C243* SS *(2220000dpm/pCi))

S96T000855 Cm-243/244 pCi/L = (Cm - Am-243 Tracer Value * SPKV * DF * DDF - (10OOmL/L)) / (C243 * SS - (2220000dpmpCi))

Masnrumni Code :,

WB27807 Relative Counting Error = Square Root of [(1/(Am-243 cpm * min)) + (1 / (Am-241 or Cm-243/244 cpm * min)) - 1.96 * 100

.Pepared Am 243 Tracer Recovery = (Total AT Counts / TC -8kg) * (1/DetEff) C243 * 100 1 Am-243 Tracer Value SPKV

var

Chemist NOTE: Am-241 Result is a LESS THAN Value.
Am 241 pCIlmL = < 1.73E-05 DETECTION

.. Anyst Relative Counting Error = 6.1% LEVELS
aki in pCilml

Dan Compleje.NOTE: Cm-243I244 Result is a LESS THAN Value. Am 241
04/01196 Cm 2431244 pCi/mL < 1.73E-05 1.73E-05

Anal1$ Dat&:. Relative Counting Error = 100.0% Cm 2431244
03129196 Am 243 Tracer Recovery = 65.3% 1.73E-05

t-106 4rab

lAnalyst: akl Date: 04/01)96

S~inatgure nf Cthemist:

SAMPLEWB1 REV 1.2 C/ 953103ML
ifr

2- . Date: ' 4-OA96d

1916

I \953103\OUT\AM6897.WB1

I.
I

04/01/96



G E N E R A L

WHCSD-WM-DP-1 83, REV 0
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
WL6897-STD

File ID: 13a1300.CNF

T(-i &

A N A L Y S I S

Counted on:
Detector:
Geometry number: 1
Count time:

3/29/96 @19:43
AEA13

28800. Sec

PEAK ANALYSIS

Peak height
Initial Final
1455.0 1455.0
970.8 970.8
39.7 39.7
0.0 0.1
0.6 0.1

12.4 12.4
11.6 11.6
11.1 11.1
13.1 13.1
3.3 3.3

11.4 11.4

Peak center
Initial Final

297.730 297.730
251.776 251.608
173.704 173.319
158.334 158.334
147.840 147.840
107.417 106.497
87.309 86.127
71.915 68.900
57.874 53.172
54.305 54.305
36.700 35.843

FWHM
Initial Final
14.000 7.097
12.000 6.370
76.000 363.482
0.000 0.100
6.000 0.100

24.000 28.572
24.000 12.373
32.000 11.269
16.000 10.151
10.000 0.000
30.000 8.818

Tau
Initial Final
7.000 1.626
6.000 1.377

38.000 114.136
0.000 0.100
3.000 0.100

12.000 13.639
12.000 12.746
16.000 16.533
8.000 8.142
5.000 4.079

15.000 0.965

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Th228

Am241
2 444N3
3 Np237

Pu242
4
5
6
7
8
9

Totals:

AEA Peak Centroid
Frac Exp. Obs. Diff. FWHM

0.537 5.400 5.447 -.0470.03
5.479 5.447 0.032

0.366 5.240 0.03
0.058 4.769 4.887 -. 1181.64

4.891 4.887 0.004
???? 4.820
???? 4.773
???? 4.587
???? 4.495
???? 4.417
???? 4.347
???? 4.352
???? 4.269

0.960 <--valid peaks only-->

Count %err
Rate c/m @95

69.64 1.1

47.46 1.4
7.52 10.4

0.00
0.00
0.68
0.41
0.37
0.43
0.00
0.67

d/m
6369.2
4810.8
3082.0

561.5
488.5

Activity
uCi/ea

0.287E-02
0.217E-02
0. 139E-02
0.253E-03
0.220E-03

18.6
22.5
21.4
17.9

1000.
12.9

124.63

DETECTOR CALIBRATION
Energy(MEV) = 4.107 + (0.0045)*Channel

Energy range (MeV): 4.107 TO 6.411

1917

Peak
ID
1
2
3
4?
5?
6?
7?
8?
9?

10?
11?



0.0154 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
62299.0
62303.0
61048.8

1250.2

WHC-SD-WM-DP-183, REV. 0

% Recovery
100.000
100.006
97.993
2.007

Analyzed by:
DM

1918

Efficiency =



Spectrum 13a1300.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,..., etc

9
9
8
8
7
7
6
6
6
6
3
5
5
43
.3
.3
.3.
23.
.3.
3.2
3..
3..
3..
31.
3.1

.2

1.

.2

.1

.2.

.1.

Display Max.: 9008.0

.2.....

............. 2.....

.1
.1............................

...... ........ 1..... ..........

1919
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Raw Data Dump
1 0.

7.
10.
8.

10.
14.
10.
14.
15.
13.
21.
11.
28.
21.
24.
28.
31.
40.
53.
66.
86.

100.
203.
304.
677.

1075.
247.
281.
545.

1079.
1098.

93.
17.
10.
9.
8.
1.
1.
3.
3.
0.
6.
6.
2.
3.
0.
2.
5.
4.
3.
4.

for AEA Spectrum:
0.
9.
3.
9.

10.
12.
9.
9.

19.
15.
17.
16.
16.
19.
29.
24.
28.
50.
52.
82.
71.

135.
206.
350.
662.

1087.
273.
315.
584.

1128.
747.

63.
9.
5.
5.

12.
5.
4.
2.
3.
2.
5.

10.
1.
2.
2.
1.
7.
5.
4.
0.

7.
5.
7.

10.
8.

13.
10.
17.
12.
10.
21.
11.
25.
24.
34.
20.
34.
55.
48.
66.

104.
132.
229.
382.
713.

1187.
281.
347.
596.

1202.
525.

42.
9.
6.
6.
6.
6.
5.
1.
5.
1.
6.
1.
0.
1.
1.
1.
2.
2.
4.

11.
8.
9.

12.
7.

20.
9.
8.

10.
9.

13.
19.
13.
27.
33.
34.
46.
55.
62.
74.

105.
143.
220.
356.
732.

1036.
265.
335.
676.

1271.
392.

46.
16.
8.
3.
3.

11.
2.
5.
6.
4.
3.
1.
2.
1.
2.
2.
3.
7.
4.

13a13A 134-WM-DP-1a
8. 11. 9.
4.
8.

10.
3.
8.
9.

13.
8.

24.
15.
20.
23.
25.
22.
40.
29.
52.
58.
72.
98.

156.
236.
424.
807.
839.
252.
369.
713.

1332.
316.

26.
14.
5.
5.
5.
8.
7.
2.
3.
1.
6.
6.
1.
3.
1.
2.
3.
1.
0.

5.
8.

11.
9.

14.
15.
9.

16.
16.
23.
20.
23.
21.
31.
30.
27.
38.
54.
71.

117.
126.
239.
432.
858.
615.
257.
425.
762.

1457.
240.

25.
10.
6.

11.
5.
7.
1.
4.
2.
1.
3.
1.
8.
5.
2.
4.
3.
1.
3.

7.
6.

13.
16.
13.
10.
11.
18.
18.
19.
15.
17.
27.
36.
41.
38.
46.
52.
67.

112.
192.
258.
464.
870.
417.
266.
411.
845.

1527.
184.

16.
8.
8.
6.
5.
3.
6.
3.
5.
3.
3.
3.
3.
3.
6.
6.
3.
2.
4.

3, REV. 0
7.

11.
10.
12.
10.
16.
10.
6.

13.
13.
18.
11.
15.
29.
27.
42.
39.
56.
56.
89.

114.
185.
250.
515.
991.
279.
279.
428.
928.

1559.
180.

21.
8.

11.
2.
2.
4.
2.
4.
0.
2.
3.
6.
3.
4.
2.
4.
2.
4.
2.

1920

8.
3.

16.
10.
12.
13.
15.
15.
12.
12.
21.
25.
18.
28.
30.
33.
34.
42.
75.
81.

125.
179.
281.
531.
953.
254.
254.
472.

1006.
1611.

148.
20.
9.
7.
2.
8.
6.
5.
5.
3.
4.
4.
2.
4.
3.
4.
4.
2.
2.
3.

8.
11.
14.
9.

13.
16.
9.

15.
14.
20.
20.
21.
32.
25.
34.
41.
54.
53.
57.
98.

102.
167.
291.
603.

1128.
276.
309.
463.
988.

1378.
119.

13.
9.
5.
4.
3.
3.
8.
4.
4.
2.
4.
4.
2.
3.
3.
1.
2.
1.
2.



WHC-SD-WM-DP-183, REV. C

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
WL6897-BLK

File ID: 14al404.CNF

2$>-2' $-? .42

A N A L Y S I S

Counted on: 3/29/96 @19:44
Detector: AEA14
Geometry number: 1
Count time: 28805. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
1130.5 1130.5 254.019 254.019

18.9 18.9 170.267 169.928
2.7 2.7 147.016 146.202
4.0 4.0 135.271 134.671

FWHM
Initial Final
12.000 5.832
96.000 1.000
6.000 0.244

10.000 1.506

Tau
Initial
6.000

48.000
3.000
5.000

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Am243

AEA
Frac

0.870
0.029

Peak Centroid Count %err
Exp. Obs. Diff. FWHM Rate c/m @95
5.270 5.249 0.0210.03 45.80 1.3

4.870 0.00 1.51 7.5
4.764 0.02 394.
4.712 0.17 46.8

Activity
d/m uCi/ea
4205.7 0.189E-02
136.9 0.617E-04

0.899 <--valid peaks only--> 47.31

DETECTOR CALIBRATION
Energy(MEV) = 4.106 + (0.0045)*Channel

Energy range (MeV): 4.106 TO 6.410
Efficiency = 0.0110 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
25266.0
25265.0
22804.6

2461.4

% Recovery
100.000
99.996
90.258
9.742

Analyzed by:

G E N E R A L

Peak
ID
1
2
3?
4?

Final
1.641
0.100
0.385
0.301

Totals:

DM

1921



f " IV- - ~, lf -V

Spectrum 14a1404.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

1.
*...1.

........1

.................. 1
.................................... 1..
..........................................................-..-.
............................1

1922

8182.4



for AEA Spectrum:
1 0.
1 8.
1 1.
1 0.
1 7.
1 4.
1 4.
1 1.
1 6.
1 6.
1 6.
1 8.
1 4.
1 10.
1 5.
1 11.
1 10.
1 26.
1 30.
1 31.
1 43.
1 51.
1 117.
1 195.
1 480.
1 1107.
1 168.
1 34.
1 7.
1 4.
1 4.
1 0.
1 1.
1 2.
1 3.
1 0.
1 0.
1 2.
1 1.
1 1.
1 3.
1 2.
1 2.
1 1.
1 4.
1 0.
1 3.
1 0.
1 0.
1 2.
1 2.

0.
2.
4.
1.
6.
6.
4.
6.
3.
6.
7.

10.
10.

8.
11.
12.
16.
10.
27.
31.
53.
83.

125.
230.
511.

1122.
112.

26.
7.
7.
3.
3.
1.
1.
2.
2.
1.
0.
1.
1.
2.
0.
1.
3.
4.
1.
1.
2.
1.
1.
0.

5.
5.
3.
8.
1.
1.
4.
6.

11.
6.
6.
3.
8.
6.

12.
7.

15.
25.
25.
35.
41.
72.

122.
232.
545.

1165.
91.
24.

4.
2.
9.
3.
1.
1.
2.
0.
0.
2.
2.
2.
1.
1.
0.
1.
0.
1.
0.
1.
2.

2.
4.
6.
1.
4.
1.
5.
6.
7.
4.

11.
6.

11.
14.
10.
12.
23.
10.
27.
43.
49.
91.

136.
265.
592.

1211.
87.
20.

8.
7.
8.
4.
3.
2.
2.
3.
1.
1.
0.
4.
1.
2.
0.
1.
1.
2.
1.
0.
0.

0. 2.

1.
1.
5.
4.
3.
4.
5.
4.
4.
8.
6.
4.
7.

14.
12.
13.
12.
19.
25.
33.
41.
83.

155.
270.
711.

1256.
87.
12.

9.
11.

5.
4.
0.
3.
0.
0.
1.
0.
0.
2.
3.
2.
0.
3.
1.
0.
3.
0.
1.
1.

4.
3.
1.
1.
5.
3.
3.
4.
5.

10.
9.
7.
8.
8.

12.
18.
17.
25.
26.
34.
54.
89.

160.
293.
770.

1145.
64.
15.

4.
7.
4.
2.
1.
3.
1.
1.
1.
1.
1.
2.
1.
1.
2.
1.
0.
0.
1.
1.
2.
1.

2.
3.

2.

3.
6.
21.
6.
8.

12.
10.
15.
15.
22.
36.
36.
57.
80.

156.
307.
805.
893.

62.
6.
3.
1.
4.
3.
2.
0.
0.
0.
1.
0.
4.
1.
1.
1.
1.
2.
0.
2.
4.
0.
0.
0.

z.

4.

C9.
6.

6.
1.
2.
3.

16.
57.

85.
17.

617.

21.
23.
42.
57.
85.

162.
316.
843.
617.

63.
8.
9.
:3.
5.
2.
2.
3.
1.
2.
2.
1.
1.
1.
1.
3.
0.
0.
2.
2.
1.
0.
0.
1.

Raw Deta Dump
3.
7.
5.
2.
3.
1.
4.
3.
7.
8.
7.
7.
6.

10.
9.

15.
19.
23.
22.
44.
49.

105.
195.
364.
880.
370.

50.
8.
5.
6.
4.
1.
2.
1.
4.
2.
1.
2.
0.
0.
0.
0.
0.
1.
0.
1.
0.
2.
1.
2.

1923

14al404.CNF
4.
0.
4.
2.
1.
2.
5.
6.
4.
6.
9.
7.

13.
7.

10.
12.
22.
19.
37.
49.
66.
97.

183.
384.
912.
234.

41.
10.

6.
7.
3.
2.
0.
3.
1.
1.
2.
1.
1.
1.
1.
1.
0.
1.
2.
2.
3.
2.
0.
2.



WHC-SD-WM-DP-1 83, REV. C

Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S96T0855-SAM

File ID: 15a1584.CNF

A N A L Y S I S

Counted on:
Detector:
Geometry number:
Count time:

3/29/96 @19:44
AEA15

28808. Sec

PEAK ANALYSIS

Peak height
Initial Final

50.6 50.6
1026.6 1026.6

31.0 31.0
7.4 7.4
7.6 7.6

Peak center
Initial Final

300.648 300.648
253.848 253.841
162.436 162.273
127.744 127.439
105.536 101.670

FWHM
Initial Final
14.000 8.309
12.000 5.611

130.000 1.000
10.000 2.964
18.000 12.507

Tau
Initial
7.000
6.000

65.000
5.000
9.000

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Am241

Pu238
2 Am243

AEA
Frac

0.055

0.768
0.044

0.021

Peak Centroid Count
Exp. Obs. Diff. FWHM Rate c/m
5.479 5.472 0.0070.04 3.09
5.487 5.472 0.015
5.270 5.261 0.0090.03 42.92

4.849
4.692
4.576

0.00

0.06

%err
@95
5.1

1.4
2.46 5.8
0.24 44.8
1.15 11.1

Activity
d/m uCi/ea
37.5 0.169E-04
48.9 0.220E-04

493.7 0.222E-03
28.1 0.126E-04

13.1 0.592E-05

0.888 <--valid peaks only--> 49.63

DETECTOR CALIBRATION
Energy(MEV) = 4.119 + (0.0045)*Channel

Energy range (MeV): 4.119 TO 6.423
Efficiency = 0.0878 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
26847.0
26851.8
23942.3

2904.7

% Recovery
100.000
100.018
89.181
10.819

Analyzed by:

" - '/ w

Peak
ID
1
2
3
4?
5

Final
1.383
1.485
0.100
0.988
0.425

Totals:

DM

1924



Spectrum 15a1584.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc

JVMDIsplay Ma.: t

Dsplayr Max.:

... 2.
.......... 2

. 2.
.................................. 2

................... 2.

1
.1

1925
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Raw Data Dump for
1 0.
.1 6.
1 7.
1 1.
1 7.
1 4.
1 5.
1 9.
1 8.
1 8.
1 13.
1 5.
1 18.
1 13.
1 21.
1 22.
1 37.
1 34.
1 35.
'1 56.
'1 50.
1 88.
1 130.
1 216.
1 434.
1 931.
1 140.
1 46.
1l 18.
'1 30.
'1 51.
1 12.
1 0.
1 2.
1 1.
1 1.
1l 6.
1 2.
:1 1.
'1 2.
)1 2.
.1 2.
.1 1.
1 2.
1 2.
'1 2.
'1 5.
1 1.
:1 4.
'1 2.
.1 1.

0.
5.
6.
3.
6.

11.
5.

10.
13.
21.
17.
11.
16.
16.
21.
21.
35.
37.
44.
50.
82.
97.

120.
252.
463.

1003.
129.
41.
15.
38.
62.
13.
1.
2.
1.
3.
2.
1.
2.
2.
3.
0.
1.
5.
2.
2.
1.
2.
2.
0.
0.

AEA Spectrum:
4.
5.
6.
7.
5.
7.
5.
5.

11.
13.
12.
16.
11.
16.
13.
22.
34.
31.
38.
54.
74.

112.
152.
262.
552.

1041.
97.
29.
15.
32.
37.
8.
7.
2.
2.
2.
1.
0.
1.
0.
0.
1.
0.
2.
0.
1.
0.
2.
1.
1.

8.
4.
3.
6.
6.
5.
7.
3.

12.
10.
16.
14.
15.
18.
20.
22.
33.
30.
43.
61.
66.
96.

133.
295.
571.

1161.
80.
28.
22.
51.
53.

6.
3.
0.
1.
4.
6.
0.
2.
2.
1.
1.
2.
0.
1.
0.
0.
2.
3.
1.

15a1584.CNF
6.
3.
8.
9.

10.
7.

13.
5.
9.

13.
13.

9.
12.
18.
22.
24.
29.
34.
44.
47.
83.

100.
200.
275.
638.

1164.
81.
21.
32.
44.
19.

4.
0.
1.
1.
4.
1.
2.
1.
3.
0.
1.
2.
4.
1.
2.
1.
1.
1.
2.

7.
4.
5.
7.
5.
7.
9.

16.
11.
12.
17.
14.
20.
13.
23.
17.
30.
42.
34.
55.
78.

100.
137.
299.
659.
931.

76.
25.
25.
49.
14.

6.
1.
6.
1.
3.
4.
0.
0.
3.
1.
2.
1.
4.
0.
1.
0.
1.
2.
0.

WHC-SD-WM-V-483 REV. *
4,
2.
7"

10.
6.
8.

11.
8.,
8.

15.
12.
17.
24.
11.
23.
34.
29.
29.
33.
56.
78.

118.
180.
315.
667.
765.

61.
20.
21.
43.
17.
1.
3.
3.
2.
3.
1.
2.
0.
0.
3.
4.
0.
0.
0.
0.
2.
1.
2.
1.

3.
4.

10.
10.

9.
5.

12.
10.
10.
11.
16.

9.
19.
17.
18.
23.
30.
31.
65.
64.

100.
135.
173.
340.
791.
544.

66.
20.
18.
52.
11.

6.
3.
4.
3.
2.
2.
2.
1.
1.
0.
2.
1.
1.
1.
0.
3.
0.
2.
1.

2.,

5.

2.4

25.
24.
39.

5.4

83.

9.
1 .
15.
14.
24.
18.
29.
25.
24.
39.
36.
50.
83.

135.
198.
401.
804.
297.
40.
24.
38.
44.
10.
2.
3.
1.
1.
1.
8.
0.
0.
0.
0.
1.
1.
1.
2.
2.
1.
0.
1.
1.

5.
6.
5.
8.
7.
6.
9.

11.
12.
14.
8.

12.
15.
23.
18.
33.
29.
35.
46.
63.
85.

130.
199.
410.
838.
200.

44.
12.
34.
55.

7.
2.
3.
2.
2.
2.
2.
2.
0.
1.
0.
2.
1.
3.
0.
1.
4.
1.
3.
2.
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WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

y- ?O-5 C

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S96T0855-DUP

File ID: 16a1666.CNF

A N A L Y S I S

Counted on:
Detector:
Geometry number:
Count time:

3/29/96 @19:45
AEA16

28802. Sec

PEAK ANALYSIS

Peak height
Initial Final

45.4 45.4
1009.2 1009.2

16.1 16.1
10.6 10.6
11.4 11.4

Peak center
Initial Final
296.870 296.870
250.761 250.757
110.538 110.536
32.355 32.298
11.872 11.158

Initial
12.000
12.000

228.000
26.000

4.000

WHM
Final
6.097
4.751
1.000

35.138
1.584

Tau
Initial Final
6.000 1.256
6.000 1.358

114.000 0.100
13.000 15.571
2.000 1.193

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu238

Am241
2 Am243
3 Np237
4 U 238

Totals:

AEA
Frac

0.044

0.754
0.024
0.012

Peak Centroid Count
Exp. Obs. Diff. FWHM Rate c/m
5.487 5.482 0.0050.03 2.28
5.479 5.482 -.003
5.270 5.270 0.0000.02 38.99
4.640 4.625 0.0150.00 1.24
4.184 4.265 -.0810.16 0.63

???? 4.168

0.834 <--valid peaks only-->

%err
@95
5.9

1.4
8.0

13.8
0.18 27.5

Activity
d/m uCi/ea
427.5 0.193E-03
327.5 0.148E-03

5322.3 0.240E-02
2785.5 0.125E-02
110.7 0.499E-04

43.14

DETECTOR CALIBRATION
Energy(MEV) = 4.117 + (0.0046)*Channel
Energy range (MeV): 4.117 TO 6.472

Efficiency = 0.0074 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
24817.0
24822.3
20792.4

4024.6

% Recovery
100.000
100.021
83.783
16.217

Analyzed by:

Peak
ID
1
2
3
4
5?

DM

1927



Spectrum 16a1666.CNF WHC-SD-WM-DP-183, REV. 0
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 6375.3

.2...

.......... 2.

.... ................... 2 -

...................................... ......... 2

............................................................... 2
.. 2....

1928
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Raw Data Dump for AEA Spectrum:

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491

1 0.
14.
11.
15.
11.
5.

10.
12.
9.

16.
6.

16.
11.
14.
25.
25.
29.
32.
37.
47.
62.
97.

137.
244.
538.

1147.
79.
15.
16.
32.
24.
2.
0.
2.
1.
0.
1.
3.
0.
1.
0.
2.
1.
0.
0.
3.
3.
1.
2.
1.
0.

0.
11.
10.
16.
9.

10.
7.

13.
13.
14.

9.
15.
14.
15.
19.
24.
20.
28.
41.
51.
54.
95.

150.
256.
562.

1133.
68.
15.
16.
30.
13.
4.
2.
1.
1.
2.
9.
0.
3.
0.
1.
0.
2.
4.
2.
2.
1.
1.
1.
2.
0.

13.
10.
3.

14.
8.

11.
15.
7.

12.
15.
18.
10.
15.
25.
20.
23.
19.
36.
46.
50.
74.
95.

155.
282.
653.
953.

82.
25.
28.
29.
13.
2.
4.
3.
4.
1.
3.
0.
0.
1.
1.
1.
0.
3.
1.
1.
2.
3.
2.
3.

6.
9.

15.
13.
5.

12.
10.
13.
10.
17.
10.
13.
19.
18.
22.
30.
27.
28.
28.
57.
69.

104.
165.
292.
655.
632.

55.
10.
15.
41.
9.
3.
0.
2.
2.
0.
4.
3.
1.
2.
2.
2.
1.
1.
1.
2.
1.
0.
3.
2.

7.
8.
8.
8.
8.
3.

15.
9.
8.

15.
7.
7.

15.
23.
24.
21.
26.
25.
49.
53.
63.

116.
163.
334.
663.
353.

57.
22.
24.
43.
6.
1.
5.
0.
2.
1.
0.
1.
1.
2.
3.
1.
1.
2.
2.
3.
0.
0.
1.
0.

8.
13.
10.
7.
9.

10.
11.
8.

11.
13.
12.
13.
9.

20.
25.
21.
25.
31.
51.
51.
80.

121.
181.
316.
733.
186.

73.
20.
17.
45.
10.
4.
2.
1.
3.
1.
2.
1.
1.
1.
2.
0.
0.
1.
1.
4.
5.
2.
0.
0.

16al666.CNF WHC-SD-WM-DP-183, REV. 0
5. 8. 9.9.

4.
4.
6.

10.
12.
16.
10.
13.
13.
14.
11.
10.
14.
25.
21.
22.
23.
42.
62.
57.

125.
181.
394.
808.
150.
48.
15.
33.
49.
5.
3.
0.
1.
3.
1.
1.
4.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
2.

5.
7.
9.

10.
9.

10.
14.
10.
14.
12.
15.
11.
21.
26.
19.
28.
28.
59.
59.
74.

102.
206.
371.
867.
127.
29.
11.
24.
60.
5.
1.
3.
1.
2.
3.
0.
4.
1.
0.
2.
2.
1.
1.
0.
1.
0.
0.
3.
2.

10.
4.
8.
9.
9.

11.
8.

14.
12.
11.
19.
19.
17.
30.
26.
19.
35.
44.
59.
84.

135.
232.
450.
989.

96.
37.
17.
27.
38.
5.
1.
2.
1.
3.
5.
4.
2.
0.
0.
1.
1.
0.
0.
1.
1.
3.
0.
1.
3.

.1929

6.
9.

11.
10.
17.
8.
9.

16.
18.
18.
22.
20.
15.
21.
25.
32.
32.
49.
56.
95.

130.
239.
487.

1080.
100.

16.
12.
38.
23.

9.
4.
0.
1.
1.
2.
0.
1.
1.
0.
0.
4.
1.
0.
1.
2.
2.
2.
0.
0.



worklistdata Version 0.1 04/18/96
05/08/96 08:37

WHC-SD-WM-DP-183, REV Page:

LABCORE Completed Worklist Report for Worklist# 7867

Analyst:j&4/Ke Instrument: AM01 ? Book# /IdJ f3

Method: L.A-13-l Rev/Mod 4 -_5

Worklist Comment: C-106 Grab. Determine sample size using ludlum. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

106 144
99.100
4.200

% Recovery
% Recovery
X Ct. Error
uCi/g

91.i00 %Recovery
100.000 % Ct. Error

0.081 uCi/g
0.000 % Ct. Error

0.000 % Recovery
19.643 RPD

87.900 % Recovery
3.400 % Ct. Error

0.096 uCiig
0.000 % Ct. Error
0.000 % Recovery

8.627 RPD

104.400 % Recovery
2.600 % Ct. Error

Final page for worklist# 7867

Analyst Signature Date Analyst Signature

DateJRevi r Signatue

Units shown for QC (BLK/BKG) may not reflect the actual units.

J930

STD
STD
STD
BLNK-PREP
BLNK-PREP
BLNK-PREP

SAMPLE

SAMPLE

SAMPLE
DUP

DUP
DUP
SAMPLE
SAMPLE

SAMPLE

DUP

DUP
DUP

AN241i01
&AM24101
AM241O1
&AM24 101
AM24101

&AM24101
2AM24101
@AM24101
QAM24101
@AM24101
aAM24101
@AM24101
@AM24101
&AM24101
QAM24101
&AM24101
@AM24101
AM24101

AM24101
AM24101T

AM24101E
AM24101
AM24101T
AM24101E
AM24101
AM24101E
AM24101T
AM24101
AM24101T
AM24101E
AM24101
AM24101E
AM24101T
AM24101

AM24101T
AM24101E

S96T000546

S96TO00546

596T000546
S96T000546
S96T000546
S96T000546
S96T000555
S96T000555
S96T000555
S96T000555
S96T000555
S96T000555

SOLID
SOLID
SOLID
SOLID
SOLID
SOLID

SOLID

SOLID

SOLID

SOLID
SOLID
SOLID
SOLID
SOLID
SOLID
SOLID
SOLID
SOLID

.03825
100.

1.0
1

100.
1.0

N/A
N/A
N/A

1.01
100.0

1.0
N/A
N/A

N/A
1.33

100.0
1.0

.0406
99.1

4.2

<2.54e-2
91.5

100
1.01
3.4

96.4
1.23
87.9

3.4
1.33

2.8
98.2
1.22

104.4
2.6

Date



04/19/96 15:17
A-0004-1

WHC-SD-WM-DP-183, REV. 0

LABCORE Data Entry Template for Worklist# 7867

Atz Instrument: AM01 1L
LA-953-103 Rev/Mod

Analyst:

Method:

Worklist

S Type

1 STD

2 BLNK-P

3 SAMPLE

4 DUP

5 SAMPLE

G DUP

Book# I fl qfi

omment: C-106 Grab. Determine sample size using ludlum. new

Sample# R A Test Matrix Group# Project

@AM24101 SOLID

P @AM24101 SOLID

S96T000546 0 F @AM24101 SOLID 96000082 C-106 GRAB
Analytes Requested: AM24101 , AM24101E, AM24101T

S96T000546 0 F @AM24101 SOLID

S96TOO0555 0 F @AM24101 SOLID 96000082 C-106 GRAB
Analytes Requested: AM24101 , AM24101E, AM24101T

S96TOO0555 0 F @AM24101 SOLID

A inatAnals Sinture

Final page for worklist # 7867

Date Anil =4z /)

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

1931

Page: I

C
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WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: STD1
Am 241 and Cm 2431244: LA-953-103 (A-5) LIQUID _ STD

Date Counted APR-24.98 Am 241 AEA Frac. (C241) 0.A8
STD Sample Volume in mL (SS) 0.100 Am 243 AEA Frac. (C243) 04

Sample D.F. DF 101 Cm 2431244 AEA Frac. (Cm) 0
7867 Tracer Volume In mL (SPKV) 0.100 Total AT Counts 1524

Digest D.F. (DDF I.MO AT Count Time (min) (TC) 30

M24101 Tracer Book No. 118B4$ Background in cpm (Bkg) ;.I
A T a ue (dpmlmL 922 m 241 cpm lL7

LIQUID Detector Number :1 m 243 cpm
Detector Efficiency (DetEf 1 0.2686 m 243124 cpm

96003704 Standard Book No 124B43 ,AEA Count Time (mm) 480
Standard Value in pCIlImL 0.03825 Am 241 _CIIL = 4.0560E+01

0 I| Cm 2431244 pCIIL = < 4.3707E+00

NIA
Am-241 pCI/L = (C241 * Am-243 Tracer Value * SPKV - DF * DDF* (1000mL/L)) / (C243 * SS - (2220000dpm/pCi))

.WLT7 . Cm-2431244 pCI/L = (Cm ' Am-243 Tracer Value * SPKV * DF * DDF - (10OOmLIL)) I (C243 * SS * (2220000dpmpCi))

WB2 h :.Relative Counting Error = Square Root of [(1/(Am-243 cpm *min)) + (1 /(Am-241 or Cm-243/244 cpm 'min))] * 1.96 * 100
Am 243 Tracer Recovery = (Total AT Counts / TC - Bkg) * (1/lDetEff) C243 * 100/ Am-243 Tracer Value SPKV

SEH

SAm 241 CImL = 4.06E-02 DETECTION
lReatIve Counting Error = 4.2% LEVELS

KL In pCilmL
NOTE: Cm-243I244 Result Is a LESS THAN Value. Am 241

Cm 2431244 pCilmL < 4.37E-03 4.37E-03
Relative Counting Error = 100.0% Cm 2431244

0424116 Am 243 Tracer Recovery = 99.1% 4.37E-03

1t1SAM

C406 GRAB

Analyst AKL Date: 05/01/96

Signature of Chemist: A. JFR Date: CY-,

STANDARD.WBI REV 1.2 (,/ 953103ML a

1932

1\953103\OL\AM7867.WB1 1

U

M501/96



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: BLANK2
Am 241 and Cm 243/244: LA-953-103 (A-5) LIQUID i SOLID BLNK-PREP

Date Counted APR-244-96 Am 241 AEA Frac. (C241) 0
BLNK-PREP Sample Volume In mL (SS) 0.100 Am 243 AEA Frac. (C243) 0.940

Sample D.F. (DF) 1 Cm 243/244 AEA Frac. (Cm) 0
7867 Tracer Volume In mL (SPKV) 0.100.M Total AT Counts 719

Digest Grams of Solids/L (Dg/L) 0.944 AT Count Time (min) (TC) 30
M24101 Tracer Book No. 115843 Background In cpm (Bkg). . . 7

Am-243 Tracer Value (dpm/mL) 922 Am 241 cpm 0
SOLID Detector Number 1tOAm 243 cpm 9.1

Detector Efficiency (DetEff) 0.2686bm 243/244 cpm 0
96003704 EA Count Time (mn) 410

1 Am 241 pClqg = < 2.5377E.02
0 Cm 243<244 pCIg = < 2.5377E02

NIA
Am-241 pClg = (C241) (Am-243 Tracer Value) (SPKV) (I000nL/L) (DF) I [ (C243) (SS) (D g/L) (2220000dpm/pCi) I

WLS7C Cm-243/244 pCI/g = (Cm) (Am-243 Tracer Value) (SPKV) (1 000m/L) (DF)/[ (C243) (SS) ID g/L) (2220000dpm/pCl) I

7809 Relative Counting Error = Square Root of [(1/(Am-243 cpm - min)) + (1/ (Am-241 or Cm-2431244 cpm * min))] * 1.9* 100

Am 243 Tracer Recovery = (Total AT Counts / TC - Bkg) (ilDetEff) C243 - 100 1 Am-243 Tracer Value SPKV

NOTE: Am-241 Result is a LESS THAN Value.
'JFR m241 pCIIO = < 2.54E-02 DETECTION

Relative Counting Error = 100.0% LEVELS
AKM In pCl/g

NOTE: Cm-2431244 Result Is a LESS THAN Value. Am 241
f4/01,9 Cm 2431244 pCIIg < 2.54E.02 2.54E-02

Relative Counting Error = 100.0% Cm 2431244
t4/24196 m 243 Tracer Recovery = 91.5% 2.54E-02

1O 15 AM

C-106 GRAB

Aalyst: AKL Date: 05/01196

Signature of Chemist: ,A JFR Date: C
BLANK.WB1 REV 1.2 {f 953103MLU JI

L933

I:953103NOUTlM7867.WB1 05/01196



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: SAM3
Am 241 and Cm 243/244: LA-953-103 (A-5) LIQUID / SOLID SAMPLE

Date Counted APR-24-98 Am 241 AEA Frac. (C241) C.6
SAMPLE Sample Volume In mL (SS) 0,100 Am243 AEA Frac. (C243) 0.212

Sample D.F. (DF) 1 Cm 2431244 AEA Frac. (Cm) 0.026
7867 Tracer Volume In mL (SPKV) 0.100 Total AT Counts 2543

Digest Grams of SolIds/L (Dg/L) 0.944 AT Count Time (min) (TC) 30
M24101 Tracer Book No. 115843 Background in cpm (Bkg) 0.07

Am-243 Tracer Value (dpmlmL) 922 m 241 cpm 22.87
SOLID Detector Number 18 m 243 cpm 9.9

Detector Efficiency (DetEff) 0.2686||Cm2431244cpm 0.9
96003704 EA Count Time (mn) 480

Am 241 uCIja = 1.0145E+00
0 Cm 2431244 pCIlg = < 8.0916E-02

FUSION01
m-241 pCilg = (C241) (Am-243 Tracer Value) (SPKV) (1000mlIL) (DF) / (C243) (SS) (D g1L) (2220000dpmpCi) ]

S96T000546 Cm-243/244 pCl/g = (Cm) (Am-243 Tracer Value) (SPKV) (1 000mLL) (DF) [(C243) (SS) (0 g/L) (2220000dpm/pCI) ]

W827l09 Relative Counting Error = Square Root of [(1/(Am-243 cpm * min)) + (1 / (Am-241 or Cm-243/244 cpm - min))] - 1.96 * 100

Am 243 Tracer Recovery = (Total AT Counts / TC - Bkg) * (1/DetEff) - C243 * 100 / Am-243 Tracer Value * SPKV

3EH

JFR Am241 VCI/g = 1.01 E+00 DETECTION
Relative Counting Error = 3.4% LEVELS

AKL in pClig
NOTE: Cm-2431244 Result Is a LESS THAN Value. Am 241

05101196 Cm 2431244 pCIIg < 8.09E.02 8.09E-02
RelatIve Counting Error = 9.8% Cm 243/244

z04I24I98 Am 243 Tracer Recovery = 96.4% 8.09E-02

10:15 AM

C-1O GRAB

Anal st: AKL Date: 05/01/96

Signature of Chemist: .-L JFR Date: -

SAMPLE.WB1 REV 1.2U/ 953103ML!

1934

1:\953103\OUT\AM7867.WBI 05101196



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: DUP4
Am 241 and Cm 243/244: LA-953-103 (A-5) LIQUID I SOLID DUP

Date Counted IAPR-4-96 mn 241 AEA Frac. (C241) I.1

DUP Sample Volume In mL (SS) 0.100 m 243 AEA Frac. (C243) 0.229
Sample D.F. (DF) i m 2431244 AEA Frac. (Cm) 0.024

7867 Tracer Volume In mL (SPKV) 0.100TotalATCounts 2855

Digest Grams otSolids/L (DgIL) 1,054AT Count Time (min) TC) 30
M24101 Tracer Book No. 115943 Background In cpm (Bkg) 0.07

Am-243 Tracer Value (dpmlmL) 922 im 241 cpm 28.7
SOLID Detector Number IS am 243 cpm 9.

Detector Efficiency (DetEM 0.2686 Cm 2431244 CPM 0.6
96003704 EA Count Time (mnj48

Am 241 pCilg = 1.2303E+00
0 | Cm 2431244 pCi1g = < 9.7838E-02

FUSION01
Am-241 pCIlg = (C241) (Am-243 Tracer Value) (SPKV) (1000mLJL) (DF) I [(C243) (ss) (M g/L) (2220000dpmlpCi) I

S96T000546 Cm-243244 pClig a (Cm) (Am-243 Tracer Value) (SPKV) (1 000miUL) (DF) I [ (C243) (SS) (D g/L) (2220000dpm/pCl) ]

WB278boh Relative Counting Error = Square Root of [(i (Am-243 cpm * min)) + (1 (Am-241 or Cm-2431244 cpm * min))] - 1.96* 100

Am 243 Tracer Recovery = (Total AT Counts I TC - Bkg) * (I/DetEf) C 0243 * 100/ Am-243 Tracer Value * SPKV

JR Am241 pCIlg = 1.23E+00 DETECTION

SMAIIIIIIIII& Relative Counting Error = 3A% LEVELS

"A NOTE: Cm-2431244 Result Is a LESS THAN Value. Am 241

.. m.. r <>Cm 243/244 pCilg < 9.78E-02 9.78E-02
Relative Counting Error = 9.6% Cm 243/244

4h24U ,]Am 243 Tracer Recovery = 87.9% 9.78E-02

tCO GRAB

Anayt: AKL Date: 05/01/96

Signature of Chemist: JFR Date: U M 7-
SAMPLE.WBI REV 1.2 U 953103ML

:1935

05101/96I:\953103\OUTmAM7867.W1



WHG-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: SAMS

Am 241 and Cm 243/244: LA-953-103 (A-5) LIQUID I SOLID SAMPLE

SDate Counted A -286 241 AEA Frae. (C241) 0.706

SAMPLE Sample Volume In mL 5s 0.100 243 AEA Frac. (C243) 0.25
SampI D.F. DF) :m 2431244 AEA Frac. (Cm) O.0

7867 racer Volume in mL (SPKVI 0.10 otal AT Counts 2919
Di st ras o SlidlL L 2 ~ ~ T ount Time (min) fTC) 30

M24101 racer Book No. 11843 Bacund In cpm (kg)0.07
-243 Tracer Value (dpm/ML) 922 241 cpm 40.3

SOLID Detector Number 18 243 cpm 14.28

Detector Effileney (DtEf) 0.268612m 2431244 opm14

96003704 NEA Count Time (mini 4M
Am 241 JCl!g 1.3262E+00

0 1Cm 2431244 PCila - < 9.5688E-02

rUSION01
I> Am.241 pCig = (C241) (Am-243 Tracer Value) (SPKV) (1000mUL) (DF) /[ (C243) (SS) (D g/L) (2220000dpm/PCI) I

S96T000555 Cm-2431244 pCilg = (Cm) (Am-243 Tracer Value) (SPKV) (1000mLJL) (OF) I [ (C243) (SS) (D g/L) (2220000dpm/pCi) )

Relative Counting Error = Square Root of [(1I(Am-243 cpm - min)) + (1 I (Am-241 or Cm-2431244 cpm * mln))] - 1.96 100

m 243 Tracer Recovery * (Total AT Counts I TC - Bkg) * (IU~tffr C243 1001 Am-243 Tracer Values SPKV

FR Am241 pCilg = 1.33E+00 DETECTION
Relative Counting Error = 2.8% LEVELS

AKI In pCig
NOTE: Cm-243I244 Result is a LESS THAN Value. Am 241

o51ion9t Cm 2431244 pCIlg < 9.57E-02 9.87E-02
, Relative Counting Error = 8.7% Cm 2431244

04)2419. Am 243 Tracer Recovery = 98.2% 9.57E-02

1:5M

C.-100 GRA B

nalyst: AKL Date: 05/01196

Signature of Chemist: - JFR Date: 6
SAMPLE.WB1 REV 1.2 (/

1.936

I:\953103\OUT\AM7867WB1

953103L

05=0296



wHC-SD-WM-DP-i83, REV. 0

WORKBOOK PAGE: DUP6

Am 241 and Cm 243/244: LA-953-103 (A-5) LIQUID / SOLID DUP

Date Counted IAPR4446 Am 241 AEA Frac. (C241) 0.7091
DUP Sample Volume in mL (SS) 0,100 Am 243 AEA Frac. (C243) 0.24 j

Sample D.F. (DF) 1 Cm 2431244 AEA Frac. (Cm) 0.023

7867 Tracer Volume in mL (SPKV) 0.100 Total AT Counts 3129

Digest Grams of Solids/L (Dg[L) 0'970 AT Count Time (min) (TC) 30

M24101 Tracer Book No 116843 Background in cpm (Bkg) 0.07
Am-243 Tracer Value (dpm/mL) 922|Am 241 cpm 46.92

SOLID Detector Number III Am 243 cpm 1642

Detector Efficiency (DetEff) 0.2686 $m 2431244 cpm 1.54

96003704 AEA Count Time (min) 480
Am 241 pCilg = 1.2241E+00

0 Cm 2431244 pCIlg = < 8.6323E-02

FUSION01
Am-241 pCI/g = (C241) (Am-243 Tracer Value) (SPKV) (1 000mL-) (DF) I [ (C243) (SS) (D gI) (2220000dpm/pCI) ]

S96T000555 Cm-2431244 pCi/g = (Cm) (Am-243 Tracer Value) (SPKV) (1000mlJL) (DF) I [ (C243) (SS) (D g/L) (2220000dpmipCl) I

SW337flfl. Relative Counting Error = Square Root of [(1I(Am-243 cpm * min)) + (1 / (Am-241 or Cm-243/244 cpm - min))) * 1.96 100

Am 243 Tracer Recovery = (Total AT Counts / TC - Bkg) * (I/DetEff) C243 100 1 Am-243 Tracer Value SPKV

.SEH

JPRX m241 pCIlg - 1.22E+00 DETECTION
Relative Counting Error = 2.6% LEVELS

AKLin pCIlg
NOTE: Cm-2431244 Result is a LESS THAN Value. Am 241

.OB#1t*B Cm 2431244 pCilg < 8.63E-02 8.63E-02
Relative Counting Error = 7.5% Cm 243/244

04I24f* Am 243 Tracer Recovery = 104.4% 8.63E-02

1j:1IUAM

C -1* GRAS

nalyst: AKL Date: 05/01/96

Signature of Chemist: p JFR Date: (4

SAMPLEWB1 REV 1.2 V 953103ML

1937
I: 953103\OT\AM767WBI 05/01/96



WHC-SD-WM-DP-1 83, REV. C

WestingWNWMD4MdB-1&3, REV. 0

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
WL7867-STD

File ID: 13a1352.CNF

A N A L Y S I S

Counted on:
Detector:
Geometry number:
Count time:

4/24/96 @16:12
AEA13

28807. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
262.9 262.9 300.544 300.544
289.5 289.5 254.502 254.487

FWHM
Initial Final
12.000 5.787
10.000 4.291

Tau
Initial
6.000
5.000

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Th228
2

AEA
Frac

0.468
0.484

Peak Centroid Count %err
Exp. Obs. Diff. FWHM Rate c/m @95
5.400 5.449 -.0490.03 8.97 3.0

5.242 0.02 9.29 3.0

Activity
d/m uCi/ea
1435.7 0.647E-03
1055.7 0.476E-03

0.952 <--valid peaks only--> 18.26

DETECTOR CALIBRATION
Energy(MEV) = 4.097 + (0.0045)*Channel

Energy range (MeV): 4.097 TO 6.401
Efficiency = 0.0088 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
9208.0
9208.0
8767.3

440.7

% Recovery
100.000
100.000
95.214
4.786

Analyzed by:

1.938

Peak
ID
1
2

Final
2.192
1.608

Totals:

EMB

-

NN



Spectrum 13al352.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-1 83, REV. 0

.2
.................... 2.
...........................................................2.
.................. 2.

..... .. o
.........................1
.....................................................--- 1

............ 1.

i939

1979.0

2

.1



Raw Data Dum
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
1.
0.
1.
0.
1.
1.
0.
0.
1.
1.
2.
0.
3.
0.
2.
3.
1.
0.
2.
1.
6.

22.
78.

225.
29.
36.
37.

124.
299.

24.
0.
2.
1.
2.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

p for
0.
1.
0.
0.
1.
1.
1.
0.
0.
2.
0.
0.
1.
1.
0.
0.
1.
1.
1.
1.
3.
2.
5.

22.
88.

268.
33.
37.
44.

110.
294.

23.
1.
1.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum:
0.
1.
2.
0.
0.
1.
0.
2.
0.
1.
0.
2.
2.
0.
0.
2.
2.
0.
1.
0.
2.
3.

10.
26.

110.
291.

21.
24.
42.

186.
220.

9.
1.
0.
0.
1.
4.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
0.

1.
1.
1.
1.
2.
0.
2.
1.
0.
2.
1.
0.
2.
0.
1.
0.
2.
2.
2.
1.
2.
4.
9.

37.
112.
314.

21.
20.
61.

170.
159.

7.
0.
0.
3.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.

13a1352
1.
2.
1.
3.
2.
1.
2.
0.
1.
0.
1.
2.
0.
3.
1.
1.
2.
1.
0.
1.
2.
3.

14.
47.

159.
334.

34.
21.
58.

167.
107.

13.
2.
0.
1.
0.
1.
1.
1.

0.0.
0.
1.
0.
1.
a.
0.
1.
0.
0.

.CNF
2.
2.
0:
0.
2.
2.
0.
2.
1.
1.
0.
0.
0.
0.
2.
2.
0.
1.
1.
3.
0.
2.

12.
46.

142.
328.

34.
32.
63.

192.
76.
12.

1.
1.
2.
0.
1.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

2.
1.
2.
0.
1.
1.
1.
1.
3.
3.
0.
0.
1.
1.
1.
3.
1.
0.
4.
2.
5.
4.

18.
43.

166.
245.

34.
36.
71.

206.
45.

6.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
3.
1.
0.
1.
1.
0.
0.
1.
1.
0.
1.
0.
0.
1.
2.
0.
1.
1.
2.
2.
5.
9.

61.
173.
155.

27.
28.
78.

264.
37.
0.
1.
2.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.0.
0.
0.
0.

1-.

2.
1.
0.
1.
2.
0.
1.
0.
1.
1.
2.
1.
0.
1.
3.
2.
3.
1.

0.
2.
3.
0.

23.
64.

179.
73.
30.
35.
78.

259.
37.
0.
0.
2.
0.
0.
0.
0.
0.

0.
0.

0.
1.
0.
0.
1.
0.
0.

1.
0.
0.
0.
0.
0.
0.
2.
1.
0.
1.
2.
1.
3.
0.
1.
1.
0.
1.
1.
1.
5.

26.
75.

245.
40.
33.
57.
96.

278.
35.

2.
1.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.0.
0.
0.
0.
0.

1940



WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

69' 74~t

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
WL7867-BLK

File ID: 14a1455.CNF

A N A L Y S I S

Counted on:
Detector:
Geometry number:
Count time:

4/24/96 @16:13
AEA14

28808. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
219.8 219.8 255.257 255.257

FWHM
Initial Final
10.000 5.211

Tau
Initial Final
5.000 1.229

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWRM Rate c/m @95

0.948 5.241 0.02 9.81 2.9

Activity
d/m uCi/ea

1690.9 0.762E-03

0.948 <--valid peaks only--> 9.81

DETECTOR CALIBRATION
Energy(MEV) = 4.093 + (0.0045)*Channel

Energy range (MeV): 4.093 TO 6.397
Efficiency = 0.0058 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
4967.0
4966.3
4708.8

258.2

% Recovery
100.000
99.986
94.801
5.199

Analyzed by:

1941

Peak
ID
1

Totals:

EMB



Spectrum 14a1455.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

.1

1. .. 111 1 1

.. ........... 1
. ............................... 1.
.............................................................

. .. .. .. . ... .. .. .. .. .. .. .. .. .. . .. 1

1942

1522.6



Raw Data Dum
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
1.
2.
0.
0.
2.
1.
0.
1.
1.
2.
0.
0.
1.
0.
2.
0.
0.
3.
2.
8.

15.
25.
41.

103.
170.

38.
16.
2.
0.
4.
1.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

p for
0.
2.
3.
0.
1.
1.
0.
0.
0.
4.
0.
2.
2.
1.
2.
0.
3.
0.
1.
5.
2.

11.
28.
40.
98.

187.
26.
13.
3.
3.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
0.

AEA Spectrum:
1.
0.
3.
3.
0.
1.
0.
0.
0.
0.
1.
0.
0.
1.
0.
1.
3.
1.
2.
8.
7.

12.
27.
43.

105.
215.

19.
14.
2.
1.
1.
0.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
2.
1.
1.
0.
0.
0.
0.
1.
1.
0.
1.
1.
0.
4.
1.
2.
3.
3.
7.
6.

15.
21.
57.

106.
218.
24.
10.
3.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.

14a1455
0.
0.
1.
1.
1.
0.
0.
1.
2.
2.
2.
2.
2.
1.
2.
1.
1.
1.
2.
5.
6.

16.
36.
55.

144.
225.

24.
6.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

.CNF
1.
0.
0.
0.
0.
0.
1.
1.
0.
0..
1.
1.
1.
1.
1.
1.
0.
1.
1.
1.
7..

15.
29.
50.

147.
252.
19.
6.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

WHC-SD-WM-DP-183, RR.0
2. 0.
0. 1. 2.
0. 0. 1.
0. 0. 0.
0. 0. 0.
0. 0. 1.
1. 1. 0.
0. 1. 0.
1. 0. 0.
0. 0. 0.
0. 0. 0.
1. 0. 1.
4. 0. 2.
1. 0. 0.
0. 1. 2.
1. 0. 0.
1. 1. 1.
1. 2. 0.
2. 5. 3.
4. 7. 6.

17. 8. 13.
19. 15. 19.
36. 26. 43.
72. 66. 90.

154. 173. 178.
234. 176. 127.

17. 17. 16.
10. 4. 8.

2. 0. 0.
3. 0. 2.
2. 1. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
1. 0. 0.
1. 0. 0.
0. 0. 0.
0. 0. 1.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
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0.
0.
1.
0.
0.
2.
0.
0.
0.
1.
1.
1.
0.
1.
2.
0.
1.
2.
3.
5.
9.

18.
40.
85.

165.
63.
23.
6.
0.
1.
0.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.



WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S96T546-SAM

File ID: 15a1533.CNF

/70tn

A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:

4/24/96 @16:13
EA15

28806. Sec

PEAK ANALYSI*S

Peak height
Initial Final

20.5 20.5
521.2 521.2
173.9 173.9
232.0 232.0

Peak center
Initial Final

373.662 373.662
303.500 303.499
270.466 270.466
257.328 257.221

FWHM
Initial Final
14.000 4.656
12.000 6.623
8.000 0.000

12.000 4.988

Tau
Initial
7.000
6.000
4.000
6.000

PEAK RESULTS-
Peak Error Limit: 30%

ID Isotope
1 Cm244

Cm243
2 Pu238

Am241

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.026 5.795 5.781 0.0140.02 0.90
5.779 5.781 -.002

0.650 5.487 5.465 0.0220.03 22.87
5.479 5.465 0.014

3 ????
4 Am243 0.282

5.316
5.270 5.257 0.0130.02

%err
@95
9.4

1.9

0.00 1000.
9.90 3.1

Activity
d/m uCi/ea
12.4 0.558E-05
17.0 0.764E-05

437.5 0.197E-03
335.1 0.151E-03

137.8 0.621E-04

0.958 <--valid peaks only--> 33.67

DETECTOR CALIBRATION
Energy(MEV) = 4.099 + (0.0045)*Channel

Energy range (MeV): 4.099 TO 6.403
Efficiency = 0.0726 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
16878.0
16879.0
16164.8

713.2

% Recovery
100.000
100.006
95.775
4.225

Analyzed by:

G E N E R A L

Peak
ID
1
2
3?
4

Final
1.101
1.704
3.686
1.242

Totals:

EMB
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Spectrum 15a1533.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc

.2

Display Max.

.......... 4...

........ 4..

............ 2. .2........................................................ 2..

................................ 2
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Raw'Data Dum
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
4.
3.
0.
1.
1.
1.
1.
1.
1.
0.
1.
2.
1.
2.
2.
1.
2.
2.
4.
8.

11.
24.
45.
89.

201.
145.
103.
112.
239.
468.
110.

6.
1.
3.
6.
9.

19.
1.
0.
0.
0.
0.
2.
4.
0.
0.
0.
3.
0.
1.

ip for
0.
3.
6.
3.
0.
1.
1.
1.
2.
0.
2.
0.
1.
0.
2.
0.
2.
1.
5.
3.

10.
14.
23.
48.
87.

207.
70.
77.

135.
246.
528.

65.
4.
3.
1.
6.

12.
19.
1.
1.
0.
0.
3.
2.
1.
0.
0.
0.
1.
0.
0.

AEA Spectrum:
1.
3.
3.
0.
1.
0.
3.
1.
2.
3.
0.
1.
3.
3.
1.
1.
2.
7.
1.
3.
9.

25.
23.
43.
98.

214.
71.
88.

128.
262.
562.

71.
5.
1.
2.
7.

10.
25.
0.
0.
0.
0.
1.
0.
2.
0.
0.
0.
0.
0.

0.
2.
3.
1.
0.
0.
0.
3.
0.
3.
0.
0.
0.
6.
3.
3.
0.
2.
1.
6.

13.
11.
17.
51.

120.
222.

49.
76.

127.
331.
566.

55.
4.
3.
3.
5.

17.
21.
2.
0.
0.
1.
0.
2.
3.
0.
0.
0.
1.
1.

15a1533.CNF
1.
2.
2.
0.
0.
1.
0.
0.
0.
1.
1.
1.
2.
2.
2.
2.
1.
3.
3.
5.
7.

19.
22.
53.

129.
211.

74.
70.

129.
346.
558.

38.
5.
2.
0.
8.

10.
21.
1.
0.
0.
2.
0.
1.
2.
0.
0.
0.
0.
0.

0.
2.
4.
0.-
2.
0.
1.
0.
0.
2.
1.
4.
0.
1.
4.
0.
2.
1.
2.
4.

10.
22.
22.
61.

146.
232.

75.
79.

162.
372.
480.

26.
1.
3.
6o
6.'

17.
22.
1.
0.
0.
1.
3.
2.
2.
0.
0.
0.
0.
0.

1.

2.
2.
2.

1.

1 .

6.

8.
2.3

38.
65.

0.
2.
2.
2.
1.
1.
3 .
1.
6.
8.

16.
38.
65.

143.
290. 2

74.
93.

161.
381. 4
366. 2
31.
3.
2.
1.
8.

12.
13.
0.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
a.

3.
2.
*0.
0.
4.
3.

2.

0.
0.
5.4.
1.
2.
3.
6.

5.

40.
82.
33.
59.

.

82.

28.
33.
17.
4.
5.
6.
9.

18.
7.
13.
0.
0.
0.
2.
3.
0.
0.
0.
0.
0.
0.
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-,v: v. v

:2
:2
:2
1.
0.
1.
2.
1.
0.
2.
0.
0.
1.
2.
2.
2.
3.
4.
2.
9.
8.

24.
29.
65.

159.
266.

81.
117.
210.
464.
137.

14.
5.
2.
5.
2.

16.
3.
0.
0.
0.
0.
2.
2.
1.
0.
1.
0.
0.
0.

0.
1.
1.
0.
0.
1.
0.
2.
2.
0.
0.
2.
0.
0.
2.
1.
3.
3.
5.
6.

17.
16.
35.
76.

185.
197.

77.
122.
220.
460.
120.

9.
3.
1.
4.

12.
15.
3.
1.
0.
1.
0.
1.
1.
1.
0.
0.
0.
0.
0.



WHC-SD-WM-DP-1 83, REV. 0
Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S96T546-DUP

File ID: 16a1614.CNF

A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:

4/24/96 @16:14
EA16

28802. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final

21.1 21.1 364.580 364.580
605.8 605.8 298.778 298.778
223.2 223.2 252.297 252.124

FWHM
Initial Final
18.000 11.320
12.000 5.887
12.000 4.209

Tau
Initial
9.000
6.000
6.000

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Cm243

Pu236
2 Am241
3

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.024 5.779 5.752 0.0270.05 0.96 9.1
5.755 5.752 0.003

0.715 5.479 5.456 0.0230.03 28.37 1.7
0.229 5.246 0.02 9.09 3.3

d/m
97.8
72.8

2252.3
678.6

Activity
uCi/ea

0.440E-04
0.328E-04
0. 101E-02
0.306E-03

0.969 <--valid peaks only--> 38.42

DETECTOR CALIBRATION
Energy(MEV) = 4.111 + (0.0045)*Channel

Energy range (MeV): 4.111 TO 6.415
Efficiency = 0.0134 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
19035.0
19036.7
18442.6

592.4

% Recovery
100.000
100.009
96.888
3.112

Analyzed by:

Peak
ID
1
2
3

Final
3.393
1.330
1.080

Totals:

EMB
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Spectrum 16a1614.CNF WHC-WN-)U183, REV. P
1 Legend: Raw = .... Modeled Peaks = 1,2,%., t1:c Lisplay Max.: 3927.9

...... 3....

...........

.2
..... 2
............................. 2
....................................... 2
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Raw'Data Dump

3.
3.
4.
0.
2.
4.
9.
8.
4.
8.

15.
25.
77.

142.
259.

58.
111.
206.
413.
579.

29.
3.
5.
5.

12.
14.
10.

1.
0.
1.
0.
2.
2.
0.
1.
0.
0.
1.
0.
3.

for
0.
3.
5.
1.
3.
0.
0.
1.
3.
5.
0.
1.
2.
1.
2.
0.
3.
0.
4.
6.
7.

24.
39.
66.

130.
291.

46.
119.
227.
443.
440.

29.
2.
5.
2.
6.

24.
6.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum:
1.
1.
2.
1.
0.
1.
1.
2.
2.
2.
2.
1.
2.
1.
1.
2.
3.
2.
5.
9.

12.
22.
29.
81.

169.
288.
67.

130.
254.
483.
248.

15.
3.
5.
7.
9.

14.
3.
1.
0.
1.
0.
1.
2.
0.
0.
0.
0.
0.
0.

0.
5.
6.
1.
1.
0.
0.
1.
0.
1.
3.
1.
2.
1.
2.
4.
1.
5.
1.
8.

13.
24.
27.
88.

150.
269.
70.

136.
279.
432.
176.

17.
6.
3.
0.

14.
26.
3.
2.
1.
0.
1.
3.
2.
0.
0.
0.
0.
0.
0.

16a1614.CNF
2. 0.
2. 5.
1. 2.
0. 2.
1. 0.
4. 2.
1. 1.
1. 3,.
2. 0,
1. 0.
0. 0.
1. 1.
3. 2.
2. 5.
3. 1.
1. 0.
2. 4.
5. 4.
8. 6.
3. 7.
7. 11.

12. 19.
32. 45.
77. 77.

187. 184.
192. 178.
79. 91.

157. 148.
268. 297.
514. 550.
125. 111.

10. 6.
3. 2.
3. 4.
7. 4.
9. 15.

21. 22.
0. 1.
0. 0.
0. 0.
0. 0.
0. 1.
4. 0.
4. 1.
0. 0.
1. 0.
0. 0.

.0. 0.
0. 0.
0. 0.

WMC-SD-WM-UP-T1S3, It:v. c
1.
7.
2.
1.
3.
3.
2.
1.
3.
2.
1.
1.
4.
5.
1.
1.
4.
4.
4.
7.

13.
28.
43.
104.
218.
119.
108.
181.
300.
591.
100.

3.
3.
3.
5.

11.
13.
2.
3.
2.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

3.
1.
5.
3.
1.
0.
0.
1.
1.
3.
2.
3.
0.
1.
1.
5.
2.
3.
8.
9.
9.

26.
38.
111.
201.

79.
98.

183.
378.
596.

61.
2.
3.
3.
8.

14.
25.
2.
0.
1.
0.
1.
2.
5.
0.
0.
0.
0.
0.
0.

2.
2.
0.
0.
4.
2.
0.
3.
1.
3.
2.
1.

4.
4.
8.

14.
26.
52.

110.
213.

54.
93.

183.
377.
697.

53.
3.
3.
4.
2.

15.
14.

1.
1.
0.
1.
0.
4.
0.
0.
0.
0.
0.
0.
0.

3.
0.
2.
1.
2.
1.
0.
1.
0.
0.
2.
1.
1.
1.
2.
2.
4.
7.
3.

14.
17.
32.
60.

104.
230.

58.
126.
193.
408.
640.

56.
0.
4.
3.
2.

30.
29.

1.
0.
0.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.
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WHC-SD-WM-DP-183, REV. 0

Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S96T555-SAM

File ID: 17a1706.CNF

A N A L Y S I S

Counted on:
Detector:
Geometry number:
Count time:

4/24/96 @16:15
AEA17

28803. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final

23.3 23.3 365.326 365.326
931.2 931.2 297.296 297.295
358.3 358.3 251.498 251.333

4.1 4.1 198.498 197.559

FWHM
Initial Final
10.000 4.362
12.000 5.722
12.000 4.317
6.000 0.741

Tau
Initial

5.000
6.000
6.000
3.000

PEAK RESULTS
Peak Error Limit: 30%

ID Isotope
1 Cm244

Cm243
2 Pu238

Am241
3 Am243

AEA Peak Centroid Count %err
Frac Exp. obs. Diff. FWHM Rate c/m

0.020 5.795 5.778 0.0170.02 1.14
5.779 5.778 0.001

0.706 5.487 5.465 0.0220.03 40.23
5.479 5.465 0.014

0.250 5.270 5.254 0.0160.02 14.28
???? 5.006 0.08

@95
8.4

1.4

2.6
75.1

Activity
d/m uCi/ea
63.0 0.284E-04
86.4 0.389E-04

3087.4 0.139E-02
2364.8 0.107E-02
797.1 0.359E-03

0.976 <--valid peaks only--> 55.66

DETECTOR CALIBRATION
Energy(MEV) = 4.098 + (0.0046)*Channel

Energy range (MeV): 4.098 TO 6.453
Efficiency = 0.0181 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
27376.0
27375.8
26757.1

618.9

% Recovery
100.000
99.999
97.739
2.261

Analyzed by:

Peak
ID
1
2
3
4?

Final
0.876
1.448
1.149
0.390

Totals:

EMB
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Spectrum 17a1706.CNF WHj,
1 Legend: Raw = .... Modeled Peaks = 1,2,.., .Ir:.c

3

.2

.2

.3.

:1-W - 6-0, rax .

DiLsplay Mvax. : 5823.4

3...

2
2

2.
.. 2..
.. . . . . . . .. . . . . . . . 2
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2
2
2

2
2
2
2
2
2

2

1

4

4

4

4

4

4

4

Raw Data Dump
1 0.

11 1.
21 2.
31 2.
41 2.
51 3.
61 4.
71 2.
81 4.
91 2.
01 1.
11 3.
21 3.
31 2.
41 6.
51 2.
61 3.
71 6.
81 8.
91 3.
01 13.
11 12.
21 38.
31 89. 1
41 238. 2
51 467. 4
61 75.
71 149. 1
81 343. 4
91 703. 6

301 564. 3
311 30.
321 0.
331 2.
341 3.
351 13.
361 22.
371 0.
381 0.
391 0.
401 0.
411 2.
421 2.
431 5.
441 0.
451 1.
461 2.
471 0.
481 1.
491 1.
511 0.

AEA Spectrum:for
0.
3.
1.
0.
2.
1.
3.
2.
3.
5.
2.
1.
2.
3.
2.
3.
3.
1.
4.
6.
8.

31.
54.
11.
24.
08.
76.
42.
03.
60.
19.
20.

1.
7.
8.

12.
19.

0.
0.
0.
2.
3.
4.
5.
0.
0.
0.
1.
3.
0.
0.

0.
0.
1.
2.
0.
1.
4.
0.
4.
0.
2.
1.
5.
1.
3.
2.
4.
3.
6.
5.
5.

27.
47.

105.
284.
429.

70.
146.
389.
774.
213.

14.
3.
5.
4.

12.
20.

0.
0.
1.
0.
2.
1.
3.
1.
0.
1.
0.
2.
3.

17a1706.CNF
1.
1.
2.
2.
0.
1.
2.
2.
2.
4.
3.
4.
1.
2.
2.
7.
4.
2.

10.
13.
12.
17.
50.

105.
261.
351.

87.
162.
397.
847.
145.

6.
2.
3.
5.

13.
28.

1.
0.
1.
1.
2.
4.
3.
1.
2.
0.
0.
0.
1.

0.
0.
0.
4.
4.
0.
1.
1.
0.
4.
4.
3.
2.
5.
7.
1.
3.
9.
7.
8.

14.
25.
62.

125.
299.
284.
100.
161.
480.
946.
112.

0.
0.
2.
8.

14.
23.

1.
1.
2.
1.
3.
4.
2.
0.
2.
1.
0.
0.
2.

WHC-SD-W'V-J-, ;-.
0.
0.
0.
3.
1.
1.
3.
4.
2.
1.
1.
2.
1.
6.
6.
4.
8.
5.
3.
9.

16.
31.
58.

147.
311.
178.
105.
229.
487.
914.

85.
0.
1.
6.
7.

20.
23.

0.
1.
2.
1.
3.
2.
5.
0.
0.
1.
0.
0.
1.

3.
5.
1.
1.
4.
5.
2.
4.
6.

10.
13.
10.
31.
63.

132.
326.

97.
79.

202.
542.

1019.
81.

0.
1.

10.
8.

16.
29.

1.
1.
0.
1.
1.
2.
2.
0.
1.
0.
0.
2.
1.

0.
0.
2.
0.
1.
3.
2.
2.
0.
1.
2.
2.
1.
3.
1.
7.
3.
5.
7.

16.
21.
31.
67.

167.
353.

79.
101.
260.
594.

1000.
76.

0.
5.
3.

11.
23.
19.

0.
1.
0.
0.
0.
5.
0.
0.
1.
2.
0.
1.
0.
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2.

C,4.

5.
4.
5.
3.
2.
2.
2.
4.
5,.
1.
6.
6.
8.
3.

15.
15.
32.
64.

180.
349.

69.
108.
245.
615.

1026.
53.

1.
1.
1.
8.

18.
16.

0.
0.
1.
1.
3.
6.
2.
0.
2.
0.
0.
0.
1.

Mtv. 'C
2.
2.
0.
3.
0.
3.
2.
1.
2.
3.
5.
2.
2.
2.
1.
5.
5.
7.
7.
9.

24.
45.
93.

190.
381.

78.
114.
310.
676.
799.

28.
3.
0.
5.
8.

18.
7.
0.
0.
2.
4.
3.
3.
1.
1.
0.
1.
0.
0.
0.



WHC-SD-WM-DP-183, REV. 0

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S96T555-DUP

File ID: 18a1885.CNF

A N A L Y S I S

Counted on:
Detector:
Geometry number:
Count time:

4/24/96 @16:15
AEA18

28801. Sec

PEAK ANALYSIS

Peak height Peak center FWHM
Initial Final Initial Final * Initial Final

28.4 28.4 368.451 368.451 10.000 3.440
1064.8 1064.8 299.710 299.708 12.000 6.307
379.2 379.2 254.405 254.214 10.000 4.564

Tau
Initial
5.000
6.000
5.000

PEAK RESULTS
Peak Error Limit: 30%

ID Isotope
1 Cm244

Cm243
2 Pu238

Am241
3 Am243

AEA Peak Centroid Count
Frac Exp.. Obs. Diff. FWHM Rate c/m
0.023 5.795 5.788 0.0070.02 1.54

5.779 5.788 -.009
0.709 5.487 5.471 0.0160.03 46.92

5.479 5.471 0.008
0.248 5.270 5.262 0.0080.02 16.42

%err
@95
7.2

1.3

2.4

d/m
Activity
uCi/ea

13.6 0.614E-05
18.7 0.841E-05

578.8 0.261E-03
443.3 0.200E-03
147.3 0.664E-04

0.980 <--valid peaks only--> 64.88

DETECTOR CALIBRATION
Energy(MEV) = 4.093 + (0.0046)*Channel
Energy range (MeV): 4.093 TO 6.448

Efficiency = 0.1126 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
31772.0
31773.2
31141.8

630.2

% Recovery
100.000
100.004
98.016
1.984

Analyzed by:

1953

G E N E R A L

Peak
ID
1
2
3

Final
0.588
1.590
1.091

Totals:

EMB
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Spectrum 18al885.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc

W' rJJ-WVM-Ur- 164, NtV. h

Display Max. :

.3..

.......... 3....

2
.2
...................... 2...
......................................... 2.

2.
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Raw bata Du
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
2.
1.
0.
0.
0.
2.
0.
3.
4.
0.
2.
1.
5.
2.
4.
4.
5.

10.
19.
26.
43.
90.

194.
391.
107.
140.
297.
673.

1109.
85.

0.
1.
7.
9.

22.
25.

0.
0.
0.
0.
2.
4.
2.
2.
0.
0.
1.
0.
1.

mp for
0.
0.
0.
1.
0.
1.
0.
3.
3.
0.
1.
3.
1.
4.
2.
3.
4.
5.
4.
9.

18.
24.
54.

100.
225.
407.
106.
178.
311.
751.

1110.
61.

0.
4.
6.

15.
29.
14.

0.
2.
2.
2.
1.
3.
1.
0.
1.
0.
1.
1.
0.

AEA Spectrum:
1. 0.
0. 1.
1. 3.
1. 1.
2. 2.
1. 2.
0. 1.
0. 2.
2. 3.
2. 0.
2. 2.
2. 3.
1. 3.
2. 3.
1. 3.
4. 5.
4.
7.
2.

10.
14.
25.
47.
97.

208.
435.
101.
125.
327.
776.
775.

40.
2.
4.
0.
8.

24.
5.
0.
0.
2.
1.
3.
8.
1.
0.
1.
1.
0.
1.

4.
2.
8.
8.

20.
27.
57.

119.
241.
445.
110.
191.
425.
851.
550.

35.
1.
2.
9.

16.
32.

0.
1.
0.
2.
2.
1.
5.
0.
0.
2.
3.
2.
1.

18a1885.
2.
0.
1.
0.
3.
1.
1.
0.
2.
3.
4.
2.
1.
2.
4.
3.
4.
9.
3.
8.

17.
30.
53.

110.
251.
475.
105.
164.
426.
900.
320.

12.
4.
4.
7.

13.
25.

0.
2.
0.
1.
1.
4.
2.
0.
0.
1.
0.
0.
0.

CNF
1.
2.
1.
0.
3.
1.

6.
7.
8.

13.
14.
33.
67.

140.
258.
459.
111.
196.
501.

1005.
227.

5.
0.
2.
7.

22.
19.

0.
0.
0.
1.
0.
6.
7.
1.
0.
2.
1.
0.
1.

WVVV(JIJW V*J4rkd - IWO rI..V. v

0.
0.
2.
0.
1.
2.
4.
0.
1.
1.
0.
1.
3.
2.
2.
1.
3.
6.
3.

11.
23.
32.
81.

158.
304.
390.
124.
229.
444.

1015.
161.

5.
3.
1.
9.

18.
26.

0.
0.
1.
1.
0.
6.
3.
0.
1.
0.
1.
0.
0.

0.
1.
0.
0.
2.
0.
0.
2.
1.
7.
1.
1.
3.
1.
0.
1.
1.
4.
5.

17.
22.
32.
68.

168.
310.
259.
137.
236.
542.

1054.
133.

3.
2.
1.
5.

26.
25.

0.
0.
1.
0.
4.
9.
3.
0.
0.
1.
1.
0.
0.

0.
1.
0.
0.
2.
1.
3.
1.
2.
4.
1.
2.
3.
3.
3.
3.
4.
6.
6.

14.
18.
43.
79.

158.
370.
171.
108.
264.
600.

1135.
103.

2.
2.
0.
9.

20.
35.

0.
0.
0.
2.
1.
7.
1.
0.
2.
2.
0.
1.
2.

0.
1.
1.
0.
2.
0.
3.
1.
1.
1.
1.
1.
1.
5.
1.
0.
6.
3.

14.
13.
20.
37.
92.

169.
332.
125.
109.
294.
664.

1140.
87.

0.
2.
1.

13.
29.
29.

1.
0.
2.
0.
3.
4.
0.
0.
0.
3.
2.
2.
0.

1955
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04/19/96 15:18
A-0004-1

WHC-SD-WM-DP-183, REV. 0

LABCORE Data Entry Template for Worklist# 7868

Analyst: L Instrument: AM01 J; Book# /L16L 13

Method: LA-953-103 Rev/Mod

Worklist Comment: C-106 Grab. Determine sample size using ludlum. new

S Type Sample# R A Test atrix Group# Project

1 STD @AM24101 SOLID

2 BLNK-PREP @AM24101 SOLID

3 SAMPLE S96T000561 0 F QAM24101 SOLID 96000082 C-106 GRAB
Analytes Requested: AM24101 , AM24101E, AM24101T

4 DUP S96TOO0561 0 F @AM24101 SOLID

5 SAMPLE S96T000571 0 F @AM24101 SOLID 96000082 C-106 GRAB
Analytes Requested: AM24101 , AM24101E, AM24101T

6 DUP S96T000571 0 F @AM24101 SOLID

Analyst Signature

Final page for worklist # 7868

Date Analy Signature Pate I

Data Entry Comments:

S = Worklis Slot Number, R = Replicate Number, A = 4 ode.

Page: 1



worklisirad Version 0.0 04/18/96
04/30/96 08:00

WHC-SD-WM-DP-183, REV. 0

LABCORE Completed RadChem Report for Worklist#: 7868

AnalystL t, 4KL Instrument: AMOI i/1 Book# /p/f32J

Method: tA -?53-/03 Rev/Mod A- 5

Worklist Comment: C-106 Grab. Determine sample size using ludlum. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

1 STD
I STD

1 STD
2 BLNK-PR

2 BLNK-PR
2 BLNK-PR

3 SAMPLE

3 SAMPLE

3 SAMPLE

4 DUP

4 DUP

4 lUP

SSAMPLE

5 SAMPLE

5 SAMPLE

6 DUP
6 DUP

6 DUP

0 @AM24101 AM24101 SOLID 3.83E-02 4.04E-2 105.483 % Recovery
0 @AM24101 AM24101T SOLID 100. 9.16E+01 91.600 % Recovery
0 @AM24101 AM24101E SOLID 1.0 3.71E+00 3.710 % Ct. Error

EP 0 @AM24101 AM24101 SOLID 1 <4.43E-2 uCi/g
EP 0 @AM24101 AM24101T SOLID 100. 9.18E+01 91.800 % Recovery
EP 0 @AM24101 AM24101E SOLID 1.0 1.OOE+02 100.000 % Ct. Error

S96T000561 0 F @AM24101 AM24101 SOLID N/A 4.26E-01 682.0e-004 uCi/g
S96T000561 0 F @AM24101 AM24101E SOLID N/A 3.95E+00 0.Oe+000 % Ct. Error
S96T000561 0 F @AM24101 AM24101T SOLID N/A 9.29E+01 0.0e+000 % Recovery
S96T000561 0 F @AM24101 AM24101 SOLID 4.26E-1 3.62E-1 16.244 RPD
S96T000561 0 F @AM24101 AM24101T SOLID 100.0 9.76E+01 97.600 % Recovery

T 61 0 F @AM2411 AM241O1E SOLID 1.0 3.90E+O 3.900 % Ct. Error
96T000571 0 F TAM24101 AM24101 SOLID N/A 5.27E-01 439.0e-004 uci/g
S96T000571 0 F @AM24101 AM24101E SOLID N/A 2.79E+00 O.0e+000 % Ct. Error
S96T000571 0 F @AM24101 AM24101T SOLID N/A 9.43E+01 0.0e+0 ecovery
S96T000571 0 F @AM24101 AM24101 SOLID 5.27E-1 1.55E+0 .7 RPo

S96T000571 0 F @AM24101 AM24101T SOLID 100.0 8.66E+01 R300 % Recovery
S96T000571 0 F @AM24101 AM24101E SOLID 1.0 2.52E+00 2.520 % Ct. Error

Final page for worklist# 7868

Analyst Signature Date Analyst Signature

Rev er Signature Date

"A) 7e0005

( ,c' I' I 0 3 LOn,

Units shownfor QC (BLK/BKG) may1 not reflect the actual units.

1957

Page: 1

Date

0/

L
J



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: STD1
Am 241 and Cm 243/244: LA-953-103 (A-5) LIQUID STD

Date Counted APR-24-96 Am 241 AEA Frac. (C241) OA.83
STO Sample Volume in mL (SS) 0.100 Am 243 AEA Frac. (C243) 0.501

Sample D.F. (DF) 101 Cm 2431244 AEA Frac. (Cml 0
7868 Tracer Volume in mL (SPKV) 0.100 Total AT Counts 1607

Digest D.F. (DDF) 1.000 AT Count Time (min) (TC) 10
M24101 Tracer Book No. 110843 Background in cpm (kg) 0.23

Am-243 Tracer Value (dpm/mL) 922 Am 241 cpm 11.4
UQUID Detector Number 13 Am 243 cpm 11.83

Detector Efficiency (DetEff) 0.3163 Cm 243/244 cpm 0
96003705 Standard Book No 124B43 AEA Count TIme (min 40

Standard Value In uCi/mL 0.03825 Am 241 MCIIL = 4.0440E+01
0 Cm 243/244 pCI/L = < 4.5688E+00

NIA
Am-241 pCilL = (C241 - Am-243 Tracer Value * SPKV * DF * DDF* (1000mUL)) / (C243 * SS - (2220000dpm/pCi))

WL7UB# Cm-2431244 pCI/L = (Cm * Am-243 Tracer Value * SPKV * DF *DDF* (IOOmUL)) / (C243 * SS' (222000Odpm/pCl))

W827110 Relative Counting Error = Square Root of [(1/(Am-243 cpm - min)) + (11 (Am-241 or Cm-243/244 cpm - min))] * 1.96 * 100
Am 243 Tracer Recovery = (Total AT Counts i TC - Bkg) * (1/DetEff) C243 * 100 / Am-243 Tracer Value SPKV

5EH

JFR Am 241 pCl1mL = 4.04E-02 DETECTION
Relative Counting Error = 3.7% LEVELS

AKLin C/mL
NOTE: Cm-243244 Result Is a LESS THAN Value. Am 241

0d42.... .Cm 2431244 pCIlmL < 4.57E-03 4.57E-03
Relative Counting Error 100.0% Cm 2431244

04/2416 Am 243 Tracer Recovery = 91.6% 4.57E-03

*1O15AM.

C-ADS GRAB.

Anal st: AKL Date: 04/25196
DSignature of Chemist: JFR Date: ? 6 T('7,
STANDARD.WB1 REV 1.21/ 953103ML 0 If

1958

1:\953103\OLJmAM7868.WB1 04/25/96



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: BLANK2
Am 241 and Cm 243/244: LA-953-103 (A-5) LIQUID / SOLID BLNK-PREP

Date Counted APR44J6 jAm 241 AEA Frac. (C241) 0
BLNK-PREP Sample Volume in mL (SS) 0,100Am 243 AEA Frac. (C243) 091

Sample D.F. (DF) 1 m 2431244 AEA Frac. (Cm) 0
7868 Tracer Volume In mL (SPKV) 0.100 total AT Counts 81?

Digest Grams of Solids/L (DgL) G.51 T Count Time (min) (TC) 30
M24101 Tracer Book No. 11643 Background In cpm (Bkgj 0.23

Am-243 Tracer Value (dpmlmL) 922 A2m41 cnm0
SOLID Detector Number 13 m 243 cpm 14.84

Detector Efficiency (DetEff) 0.3163 km 2431244 cpm
96003705 EA Count Time (min) 480

Am 241 -CI = < 4.4255E-02
0 11 Cm 2431244 pCi/g = < 4.4255E-02

NIA
Am-241 pCI/g = (C241) (Am-243 Tracer Value) (SPKV) (10OOmLL) (DF) I [ (C243) (SS) (0 g/L) (2220000dpm/pCi) I

WL71868 Cm-/2n244 pCI/g = (Cm) (Am-243 Tracer Value) (SPKV) (1000mUL) (OF) I [ (C243) (SS) (D g/L) (2220000dpm/pCi) I

W527l10 Relative Counting Error = Square Root of [(II(Am-243 cpm * min)) + (1/ (Am-241 or Cm-243/244 cpm * min))] 1.9G 100
im 243 Tracer Recovery = (Total AT Counts / TC - Bkg) * (1/DetEf)l C243 100 1 Am-243 Tracer Value SPKV

BEH
INOTE: Am-241 Result is a LESS THAN Value.

JFR m241 pCil/g = < 4A3E-02 DETECTION
Relative Counting Error = 100.0% LEVELS

AKL In pCl/g
NOTE: Cm-243244 Result is a LESS THAN Value. Am 241

**4I*2 *. Cm 2431244 pClIg < 4.43E-02 4.43E-02
Relative Counting Error = 100.0% Cm 2431244

04/24198 Am 243 Tracer Recovery = 91.8% 4.43E-02

10:15AM

C-1IOGRAB,

Knalst: AKL Date: 04/25/96
ISinature of Chemist:
BLANK.WB1 REV 1.2

Unh. *'h
9531O3ML 06'

JIFR n-=.4t * 4 ..n4 A ?V

1959

I953103\OUT\AM7868.WB1

Date: 'S ) ) 7

04125/96



WHO-SD-WM-Dp-183, REV. 0
WORKBOOK PAGE: SAM3 

~ SMLAm 241 and Cm 243/244: LA-953-103 (A-5) LIQUID I SOLID SAMPLE
Date Counted APR44 Am 241 AEA Frac. (C241) 0.336

SAMPLE Sample Volume in mL (SS) 0.100Am 243 AEA Frac. (C243) 0.6341
Sample D.F. (DF) 1 1|Cm 243/244 AEA Frac. (Cm) 0

7868 racer Volume in mL (SPKV) 0.100 otal AT Counts 1287
Digest Grams of Solids/L (DgL) 0.16A T Count Time (min) (TC) 30

AM24101 Tracer Book No. 11943 Background in cpm (Bkg) 0.23
Am-243 Tracer Value (dpm/mL) 922 m 241 cpm 7.5

SOLID Detector Number 13 m 243 cpm 14.84
Detector Efficiency (DetEff) 0.3163 [Cm 243/244 cpm 0

96003705 EA Count Time (min} 480
Am 241 pCi/p = 4.2589E-01

0 Cm 243/244 CIlIg = < 6.8212E-02

FUSIONO1
Am-241 pCig = (C241) (Am-243 Tracer Value) (SPKV) (1000mliL) (DF) I [ (C243) (SS) (D gi) (2220000dpm/pCi) ]

996T000561 m-243/244 pCI/g = (Cm) (Am-243 Tracer Value) (SPKV) (1000mlL) (DF) / [ (C243) (SS) (D g/L) (2220000dpm/pC) ]

. 10 Relative Counting Error = Square Root of [U1/fAm-243 cpm *min)) + (1 I (Am-241 or Cm-243/244 cpm -min))] *1.96 * 100
Am 243 Tracer Recovery (Total AT Counts I TC - Bkg) (1/DetEff) C243 *100 Am-243 Tracer Value - SPKV

.SEfr4.

JFRuAm241 pCIlg = 4.26E-01 DETECTION
RelatiVe Counting Error = 3.9% LEVELS

AKL 2in pCIlg
NOTE: Cm-243I244 Result is a LESS THAN Value. Am 241
N4d25 CCm 424324 pCig < 6.82E-02 6.82E-02

Relative Counting Error = 100.0% Cm 243/244
0412496< Am 243 Tracer Recovery = 92.9% 6.82E-02

C406 GRAS

Analyst: AKL Date: 04/25/96
ISignature of Chemist: JFR Date: ?/2 A-.,,
SAMPLE.WBI REV 1.2 4' 953103ML 9 I

1960

:a53103\OUT\AM7868.WB1 04125/96



WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: DUP4
Am 241 and Cm 243/244: LA-953-103 (A-5) LIQUID / SOLID DUP

Date Counted APR-4-6 m 241 AEA Frac. (C241) 0.33
OUP Sample Volume In mL (m) 0.100Am243 AEA Frac. (C243) 0436

Sample D.F. (DF) 1 Cm 243244 AEA Frac. (Cm). .
7868 racer Volume In mL (SPKV) 0.100 otal AT Counts 1349

Digest Grams of SoIlds/L (Dg/L) 0.612 T Count Time (min) fTC) 30
AM24101 Tracer Book No. 11584$ Background in cpm (Bkg) O.23

Am-243 Tracer Value (dpm/mL) 922 m 241 cpm 8.05
SOLID Detector Number 13 243 cpm 15

Detector Efficiency (DetEf) 0.3163 m 2431244 cpm P
96003705 EA Count Time (min) 480

Am 241 pCl~g = 3.6172E-01
0 Cm 2431244 uCig = < 5.4683E-02

FUSION01
Am-241 pCilg = (C241) (Am-243 Tracer Value) (SPKV) (1 OOOmUL) (oF) / [ (C243) (S) ( g/L) (2220000dpm/pCi)

S96T000561 Cm-2431244 pCilg = (Cm) 4Am-243 Tracer Value) (SPKV) (1 000mUL) (1F) / [ (C243) (SS) (D g/L) (2220000dpm/pCi))

WB27....Relative Counting Error = Square Root of [(1I/(Am-243 cpm * min)) + (1 / (Am-241 or Cm-2431244 cpm * min))) * 1.96 100
Am 243 Tracer Recovery = (Total AT Counts I TC - Bkg) - (1/DetEff) * C243 100 / Am-243 Tracer Value * SPKV

SE,

.FR Am241 pCIlg = 3.62E-01 DETECTION
Relative Counting Error = 3.9% LEVELS

K LIn pCig
NOTE: Cm-2431244 Result Is a LESS THAN Value. Am 241

G4I2#A%<6 Cm 2431244 pCig < 5.47E-02 5.47E-02
RelatIve Counting Error = 100.0% Cm 2431244
Am 243 Tracer Recovery = 97.6% 5.47E-02

10:15AM.

Analyst: AKL Date: 04/25/96
Sinature of Chemist: JFR Date: ? Aa ?4
SAMPLEWB1 REV 1.2

a2
953103ML 0

1961

I \953103\lT\AM7868.WB1 D4/25/96



WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
WL7868-STD

File ID: 19a1935.CNF

A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:

4/24/96 @16:16
EA19

28810. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
252.4 252.4 299.447 299.447
280.7 280.7 253.773 253.687

FWHM
Initial Final
12.000 5.303
12.000 4.859

Tau
Initial

6.000
6.000

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu238

Am241
2 Am243

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95
0.483 5.487 5.463 0.0240.02 11.40 2.6

5.479 5.463 0.016
0.501 5.270 5.253 0.0170.02 11.83 2.7

Activity
d/m uCi/ea
1276.6 0.575E-03
977.8 0.440E-03
964.0 0.434E-03

0.984 <--valid peaks only--> 23.23

DETECTOR CALIBRATION
Energy(MEV) = 4.086 + (0.0046)*Channel
Energy range (MeV): 4.086 TO 6.441

Efficiency = 0.0124 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
11338.0
11337.2
11155.4

182.6

% Recovery
100.000
99.993
98.390
1.610

Analyzed by:

G E N E R A L

Peak
ID
1
2

Final
1.233
1.225

Totals:

EMB

19G2

'4 Po



Spectrum 19a1935.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0
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........................ 2.....
........ -............... ...................................2.....
.............. 2......
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Raw ata Dump
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
1.
0.
1.
0.
0.
0.
1.
1.
0.
0.
1.
3.
2.
1.
0.
1.
0.
5.
9.

16.
26.
53.

149.
269.

38.
37.
71.

195.
274.

20.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
1.
2.
1.
0.

for
0.
0.
1.
1.
1.
1.
1.
0.
1.
0.
0.
2.
1.
0.
0.
0.
0.
2.
1.
3.
5.

15.
31.
76.

163.
262.

33.
52.
72.

190.
223.

8.
0.
1.
0.
1.
0.
0.
0.
0.
0.
1.
1.
0.
1.
0.
0.
0.
1.
0.
0.

AEA Spectrum:
0.
0.
1.
0.
1.
1.
1.
0.
1.
2.
3.
1.
2.
0.
2.
2.
0.
0.
4.
8.
8.

10.
31.
76.

171.
322.
41.
33.
95.

178.
143.

5.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
0.
1.
0.
0.
2.
0.
0.
1.
0.
0.
0.
2.
0.
0.
1.
*0.
2.
3.
3.
4.

12.
31.
75.

167.
331.

37.
48.
95.

207.
102.

4.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
2.

19al935.CNF
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.
2.
0.
1.
2.
1.
1.
2.
4.
9.

18.
37.
76.

192.
307.

42.
53.

118.
200.

34.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
2.

0.
0.
1.
0.
1.
0.
0.
0.
4.
3.
0.
1.
0.
2.
0.
1.
0.
4.
2.

10.
9.

22.
41.
82.

188.
283.

36.
46.

120.
241.

38.
2.
0.
0.
1.
0..
0.
0.
0.
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WHC-SD-WM-DP-183, REV. 0

Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
WL7868-BLK

File ID: 20a2065.CNF

A N A L Y S I S

Counted on:
Detector:
Geometry number: 1
Count time:

4/24/96 @16:16
AEA20

28807. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
323.1 323.1 254.412 254.412

FWHM
Initial Final
12.000 5.377

Tau
Initial Final
6.000 1.261

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Am243

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.991 5.270 5.258 0.0120.02 14.54 2.3

Activity
d/m uCi/ea
1688.1 0.760E-03

0.991 <--valid peaks only--> 14.54

DETECTOR CALIBRATION
Energy(MEV) = 4.088 + (0.0046)*Channel
Energy range (MeV): 4.088 TO 6.443

Efficiency = 0.0087 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
7044.0
7044.3
6980.6

63.4

% Recovery
100.000
100.005
99.100
0.900

Analyzed by:

1965

Peak
ID
1

Totals:

EMB



Spectrum 20a2065.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0
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Raw 'Data Dump
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
2.
0.
0.
0.
1.
4.
2.

13.
18.
37.
69.

138.
309.

34.
6.
0.
0.
1.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

1
3

for
0.
0.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.
2.
0.
1.
1.
2.
2.
2.
3.
4.

19.
37.
75.
74.
13.
21.

4.
1.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum:
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
2.
1.
3.
3.
9.
4.

12.
26.
78.

163.
342.

23.
0.
1.
0.
2.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
2.
0.
1.
0.
2.
1.
3.
2.

17.
23.
41.
98.

194.
322.

22.
3.
1.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.

20a2065.CNF
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
0.
2.
1.
0.
1.
4.
7.

20.
41.
88.

223.
331.

21.
2.
0.
1.
0.
0.
0.
0.
1.
0.
2.
0.
0.
1.
0.
0.
1.
0.
0.
0.
0.
1.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0,
0.
0.
0.
1.
0.
0.
0.
3.
1.
2.
6.

13.
16.
55.
87.

240.
363.

21.
0.
0.
2.
2.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
1.
1.
0.

YP Q-WVM-2-$4, H:V.CQ

1.
0.
0.
1.
1.
0.
1.
1.
0.
0.
1.
0.
1.
1.
0.
1.
1.
1.
5.
7.

10.
27.
44.

105.
255.
318.

19.
1.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
1.1

0.
0.
0.

0.
1.
0.
2.
0.
0.
2.
2.
1.
1.
3.
5.
7.

10.
25.
47.
97.

262.
202.

15.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.

0.
2.
0.
0.
0.
0.
..

0.
1.
2.
0.
0.
0.

0.
2.
2.
4.
5.

16.
38.
66.

114.
266.
122.

14.
1.
2.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

IL967

1.
0.
0.
2.
0.
1.
0.
2.
2.
1.
0.
0.
0.
0.
1.
0.
2.
2.
3.
7.

13.
24.
70.

144.
274.

55.
7.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
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WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S96T561-SAM

File ID: 21a2169.CNF

A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:

4/24/96 @16:17
EA21

28804. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
157.1 157.1 298.184 298.184
308.3 308.3 252.766 252.674

1.6 1.6 200.384 200.384

FWHM
Initial Final
18.000 10.571
16.000 9.458
8.000 0.000

Tau
Initial

9.000
8.000
4.000

PEAK RESULTS
Peak Error Limit: 30%

ID Isotope
1 Am241

Pu238
2 Am243

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.336 5.479 5.460 0.0190.05 7.85 3.2
5.487 5.460 0.027

0.635 5.270 5.251 0.0190.04 14.84 2.4
???? ' 5.010 0.00 1000.

Activity
d/m uCi/ea
82.3 0.371E-04
107.5 0.484E-04
147.9 0.666E-04

0.971 <--valid peaks only--> 22.69

DETECTOR CALIBRATION
Energy(MEV) = 4.088 + (0.0046)*Channel
Energy range (MeV): 4.088 TO 6.444

Efficiency = 0.1014 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
11214.0
11213.8
10892.6

321.4

% Recovery
100.000
99.999
97.134
2.866

Analyzed by:

Peak
ID
1
2
3?

Final
2.559
2.344
7.517

Totals:

EMB

1968
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Spectrum 21a2169.CNF WHCSD-WV-'J-83, REV. 0
1 Legend: Raw = .... Modeled Peaks = 1,2,.., et,: Display Max.:
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Raw Data Dun
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
0.
0.
0.
2.
0.
0.
0.
1.
0.
0.
0.
0.
2.
0.
0.
2.
4.
5.

12.
17.
44.
66.

158.
318.

78.
28.
54.

118.
139.

10.
0.
2.
2.
1.
7.
5.
1.
0.
0.
0.
1.
0.
2.
1.
0.
0.
0.
0.
0.

p for
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
1.
0.
1.
2.
4.
3.
3.
2.
3.

11.
10.
20.
33.
91.

214.
326.

65.
33.
57.

136.
128.
11.
0.
0.
1.
1.
9.
2.
0.
0.
0.
0.
1.
0.
0.
2.
0.
1.
0.
0.
0.

AEA Spectrum:
0.
0.
0.
3.
0.
1.
0.
0.
2.
0.
1.
0.
3.
1.
0.
1.
1.
2.
4.
6.
7.

18.
43.

101.
192.
340.

42.
35.
53.

144.
97.
10.
0.
0.
1.
1.
3.
2.
0.
1.
2.
0.
2.
1.
0.
0.
0.
0.
1.
0.

0.
0.
0.
0.
1.
1.
0.
0.
2.
0.
0.
0.
0.
1.
4.
3.
3.
2.
3.
7.
9.

22.
42.
79.

191.
331.

35.
27.
65.

134.
81.

3.
0.
0.
3.
1.
3.
0.
0.
1.
0.
0.
2.
0.
1.
0.
0.
0.
0.
0.

21a2
0.
0.
0.
1.
0.
0.
1.
2.
1.
1.
2.
0.
1.
3.
3.
0.
1.
3.
2.
3.
7.

32.
52.

116.
234.
293.

41.
28.
76.

138.
80.

2.
1.
0.
1.
3.
7.
1.
0.
0.
0.
0.
0.
3.
0.
0.
0.
0.
0.
0.

169.CNF
0.
0.
0.
3.
2.
1.
0.
1.
1.
2.
1.
1.
2.
1.
0.
1.
3.
3.
5.

11.
10.
22.
54.
89.

229.
293.

32.
39.
72.

145.
52.
4.
0.
3.
4.
0.
6.
1.
0Y.
0.
1.
0.
2.
0.
0.
0.
0.
0.
0.
1.

WHC-SD-WM-DP-183, REV. 0
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
2.
0.
0.
2.
2.
3.
1.

12.
18.
25.
56.

127.
289.
228.

29.
29.
84.

174.
29.

1.
0.
2.
5.
1.
7.
1.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
2.
0.
1.
1.
1.
0.
1.
1.
3.
2.
2.
4.
1.

10.
13.
29.
63.

143.
291.
209.
31.
34.
98.

166.
26.
0.
0.
2.
2.
5.
4.
0.
0.
0.
1.
0.
1.
1.
1.
0.
0.
0.
0.
0.

1.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
4.
1.
3.
3.
1.
2.
2.
8.

12.
26.
61.

156.
257.
147.
29.
58.

127.
170.

17.
1.
1.
1.
2.
3.
6.
0.
0.
0.
0.
1.
0.
1.
1.
0.
0.
1.
1.
0.

0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.
0.
2.
0.
4.
0.
4.
3.

12.
17.
38.
75.

158.
329.
101.

39.
57.

131.
156.

14.
0.
1.
3.
2.
4.
2.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
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WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S96T561-DUP

File ID: 22a2263.CNF

A N A L Y S I S

Counted on: 4/24/96 @16:17
Detector: AEA22
Geometry number: 1
Count time: 28802. Sec

PEAK ANALYSIS

Peak height
Initial Final
183.0 183.0
334.4 334.4

Peak center
Initial Final

297.772 297.772
251.515 251.452

FWHM
Initial Final
12.000 5.420
12.000 5.603

Tau
Initial
6.000
6.000

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu238

Am241
2 Am243

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.339 5.487 5.478 0.0090.02 8.05 3.2
5.479 5.478 0.001

0.636 5.270 5.264 0.0060.03 15.09 2.4

Activity
d/m uCi/ea
591.5 0.266E-03
453.1 0.204E-03
806.7 0.363E-03

0.975 <--valid peaks only--> 23.14

DETECTOR CALIBRATION
Energy(MEV) = 4.108 + (0.0046)*Channel

Energy range (MeV): 4.108 TO 6.463
Efficiency = 0.0189 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
11395.0
11394.5
11109.3

285.7

% Recovery
100.000
99.996
97.492
2.508

Analyzed by:

19'71

Peak
ID
1
2

Final
1.317
1.321

Totals:

EMB

IA 
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Spectrum 22a2263. CNF W-lS-WM-HWv. S"
1 Legend: Raw = .... Modeled Peaks = 1,2, .. , etc Displa Max.: 2452.8
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Raw Data Dum
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
2.
0.
1.
0.
0.
0.
1.
3.
0.
0.
1.
1.
1.
1.
1.
3.
3.
4.
1.

12.
22.
40.
89.

224.
358.

33.
26.
53.

139.
133.

5.
1.
0.
2.
4.
5.
0.
0.
0.
0.
0.
1.
1.
0.
0.
1.
0.
0.
0.
0.

p for
0.
0.
0.
0.
0.
1.
0.
1.
0.
1.
1.
0.
1.
1.
0.
2.
1.
4.
3.

10.
8.

28.
41.
96.

188.
358.

31.
53.
75.

124.
67.

3.
1.
0.
1.
5.
4.
2.
0.
0.
0.
0.
2.
1.
0.
0.
0.
0.
1.
0.
0.

AEA Spectrum:
1.
1.
0.
0.
1.
0.
2.
1.
1.
1.
1.
1.
1.
1.
2.
2.
0.
1.
5.

10.
17.
18.
50.

123.
224.
362.

34.
36.
71.

140.
45.

7.
1.
0.
1.
3.
6.
0.
1.
1.
0.
0.
1.
0.
0.
0.
0.
1.
0.
1.

1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
3.
0.
3.
1.
2.
1.
4.
2.
8.
9.

24.
56.
97.

240.
345.

29.
27.
83.

145.
31.

4.
0.
0.
1.
1.
1.
0.
1.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
1.

22a2263
0.
1.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
1.
2.
3.
1.
4.
4.
8.

20.
20.
53.

120.
260.
272.

42.
50.

106.
150.

30.
0.
0.
0.
4.
3.
6.
0.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.

.CNF
0.
0.
2.
0.
0.
0.
4.
3.
1.
2.
1.
1.
1.
0.
4.
2.
4.
2.
2.

10.
16.
37.
49.

123.
277.
163.
30.
40.
88.

186.
21.

0.
0.
0.
2.
7.
6.
0.
0.
0.
0.
0.
0.
2.
0.
0.
0.
1.
0.
0.

WHC-SD-WM-DP-18

4.
5.
7.

10.
21.
27.
70.

157.
314.

83.
28.
41.
95.

210.
11.

0.
1.
0.
6.
5.
8.
0.
1.
0.
1.
0.
0.
2.
0.
0.
0.
2.
0.
0.

1.
0.
0.
0.
1.
1.
2.
0.
0.
0.
0.
1.
3.
2.
4.
0.

i973

0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.
1.
1.
1.
2.
2.
2.
5.
1.
6.

17.
34.
59.

172.
288.

47.
31.
51.

109.
197.

15.
0.
1.
1.
1.
6.
7.
1.
0.
0.

*1.
2.
1.
2.
0.
0.
0.
0.
2.
0.

3, REV. 0
1.
0.
1.
0.
0.
0.
0.
0.
0.
1.
2.
1.
1.
2.
1.
1.
1.
2.
7.

11.
13.
32.
73.

199.
341.

34.
28.
54.

117.
200.

16.
1.
0.
1.
2.
3.
7.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

2.
1.
0.
0.
1.
0.
0.
0.
0.
3.
2.
1.
1.
0.
0.
5.
0.
4.
6.

11.
21.
43.
79.

203.
370.
29.
31.
75.

123.
183.

8.
0.
0.
0.
0.
2.
1.
0.
0.
0.
1.
0.
0.
0.
1.
0.
1.
0.
0.
0.



WHC-SD-WM-DP-1 83, REV. 0
worklistrad Version 0.0 04/18/96
05/20/9611:58

LABCORE Completed RadChem Report for Worklist#: 8787

Analyst: ak Instrument: AB18 Book# 1/fr§'3

Method: JAaLL K/o LRev/Mod P

Worklist Comment: RPD out of limits/Rerun of WL#7868/SS=0.1 ml/jfr/16May96/

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

1 STO 0 M24101 AM24101 SOLID .3.83
STD
STD
BLNK-PREP
BLNK-PREP

RLNK-PREP

SAMPLE

SAMPLE
SAMPLE

DUP

DUP

0 SAM24101
0 SAW24101
0 @AM24101
0 .AM24101
0 @AM24101

8961000571 0 F aAM24101.
S96T000571 0 F BAM24101
S96TOO0571 0 F .M24101
S96T000571 0 F 2AM24101
896T000571. 0 F SA424101

4 DUP S96T000571 0 F

AM24101T SOLID

AM24101E SOLID
AM24101 SOLID
AM24101T SOLID
AM24101E SOLID
AM24101 SOLID
AM24101E SOLID
AM24101T SOLID.
AM24101 SOLID
A S24101 SOLID

N/A
N/A
N/A
5.3

1'
9AM24101 AM24101E SOLID

E-02 3.97E-2 103.655 % Recovery
100. 9.53E+01 95.300 % Recovery
1.0 3.O.E+00 3.300 % Ct Error

1 <1.58E-2 uCi/g
100. 1.02E+02 102.000 % Recovery
1.0 1.00E+02 100.000 % Ct Error

532E-01 433.0e-004 uCi/g
2.71E+00 0.Oe+000 % Ct. Error
1.04E+02 0.e+000 % Recovery

2E-1 1.56E+O 98.279 RPD
00.0 9.86E+01 98.600 % Recovery

1.0 2.52E+00 2.520 % Ct Error

Final page for worklist# 8787

Analyst Signature Date Analyst Signature

R iewer Sig

V /( O ;/w 76

41;: 7Lc

A-XV f--
~j~)

4:2

A -

itn
3 /tflt.QO

C C

Units shownfor QC (BLA/BKG) may not reflect the actual units.
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AL
05/16/96 13:43
A-0004-1

WHC-SD-WM-DP-183, REV.0 Page:

LABCORE Data Entry Template for Worklist# 8787

Analyst: uInstrument: AM01 /4 Book# JI o (
Method: LA-953-103 Rev/Mod

Worklist Comment: RPD out of limits/Rerun of WL#7868/SS=0.1 ml/jfr/16May96/

S Type Sample# R A Test Matrix Group# Project

1 STD

2 BLNK-PREP

3 SAMPLE

@AM24101 SOLID

@AM24101 SOLID

S96T000571 0 F @AM24101 SOLID 96000082 C-106 GRAB
Analytes Requested: AM24101 , AM24101E, AM24101T

4 DUP S96T000571 0 F @AM24101 SOLID

Final page for worklist # 8787

Analyst Signature Date ' Analy ignature

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

1975

Date
1 a-

1 2/66



WHC-SD-WM-DP-1 83, REV. 0

WORKBOOK PAGE: STD1
Am 241 and Cm 243/244: LA-953-103 (B-0) LIQUID STD

R, I@fl>t E Date Counted MAY-17-96 Am 241 AEA Frac. (C241) 0.433
STD Sample Volume In mL (SS) 0.100 Am 243 AEA Frac. (C243) 0.51

kLSample D.F. (DF) 101 Cm 243/244 AEA Frac. (Cm) 0
8787 Tracer Volume In mL (SPKV) 0.100 Total AT Counts 1553

TeA'Cd DIgest D.F. (DDF) tO AT Count Time (min) fTC) 30
M24101 Tracer Book No. 12SB43 Background In cpm (Bkg) 0.2

Am-243 Tracer Value (dpm/mL) 1027 Am 241 cpm 13.57
LIQUID Detector Number 18 Am 243 cpm 15.97

*N Detector Efficiency (DetEff) 0.2686 |m 2431244 cpm 0
96004795 Standard Book No 124B43 |AEA Count Time (min) 480

9rMEMEMM Standard Value in pCI/mL 0.038251 Am 241 pCiIL = 3.9669E+01
0 I1 Cm 243/244 CIIL = < 4.8048E+00

NIA
Am-241 pCULL = (C241 - Am-243 Tracer Value * SPKV * DF * DDF - (1OOmLL)) / (C243 - SS * (2220000dpm/pCi))

WL8787 Cm-2431244 pCI/L = (Cm * Am-243 Tracer Value * SPKV * DF * DDF (1 000mLJL)) / (C243 * SS - (2220000dpm/pCi))

WB27809 Relative Counting Error = Square Root of [(I(fAm-243 cpm * min)) + (I I (Am-241 or Cm-2431244 cpm * min))} * 1.96 100

Am 243 Tracer Recovery = (Total AT Counts / TC - Bkg) (I/DetEff) C243 100 / Am-243 Tracer Value * SPKV

VAR

JFR.Am 241 pClmL = 3.97E-02 DETECTION
AW*Mlyt ~ Relative Counting Error = 3.3% LEVELS

AKL in pCilmL
1 p NOTE: Cm-2431244 Result is a LESS THAN Value. Am 241

05108196 Cm 243/244 pCIlmL < 4.80E-03 4.80E-03
Anay.R at Relative Counting Error = 100.0% Cm 243/244

05117196 Am 243 Tracer Recovery = 95.3% 4.80E-03

05:00 PM

.C-106 GRAB

Analyst: AKL Date: 05/08/96
ISignature of Chemist: JFR Date: ) M f , 9 1
STANDARD.WBI REV 1.2 /6' 953163ML 0 .1

i976

I \953103\OUT\AM877. WB1 05/18/96



WHC-SD-WM-DP-18 3, REV 0

WORKBOOK PAGE: BLANK2
Am 241 and Cm 243/244: LA-953-103 (B-0) LIQUID / SOLID BLNK-PREP

Type Date Counted MAY-17-96 Am 241 AEA Frac. (C241) 0
BLNK-PREP Sample Volume In mL (SS) 0.100 Am 243 AEA Frac. (C243) 0.966

kLSample D.F. (DF) 1 Cm 2431244 AEA Frac. (Cm) 0
8787 Tracer Volume In mL (SPKV) 0.100 Total AT Counts 884
s Vd Digest Grams of SolIds/L (D/L) :1.516 AT Count Time (min) (TC) 30
M24101 Tracer Book No. 125B43 Background In cpm (Bkg) 0.2

Am-243 Tracer Value (dpm/mL) 1027 Am 241 cpm 0
SOLID Detector Number 18 Am 243 cpm 17.94

BK3. Detector Eflclency {DetEf 0.2686 m 2431244 cpm 0
98004795 AEA Count Time (min) 480

Am 241 pCi/p = 1.5807E-02
0 Cm 243/244 pCI/p = < 1.5807E-02

N/A
Am-241 pCiig = (C241) (Am-243 Tracer Value) (SPKV) (1000mLiL) (DF) I [(C243) (SS) ( gtL) (2220000dpm/pCI) I

WL8787 Cm-243/244 pCIlig = (Cm) (Am-243 Tracer Value) (SPKV) (1OOOmL/L) (DF)I[ (C243) (SS) (D g/L) (2220000dpm/piCi)

Relative Counting Error = Square Root of [(1I/(Am-243 cpn * min))+ (I I (Am-241 or Cm-2431244 cpm -min))]* 1.96 * 100
. i 243 Tracer Recovery = (Total AT Counts I TC - Bkg) (1/DetEff) * C243 100 /Am-243 Tracer Value SPKV

NOTE: Am-241 Result Is a LESS THAN Value.
Am241 pCi/g = < 1.58E-02 DETECTION

A Oy Relative Counting Error = 100.0% LEVELS
In pCi/p

DBt mp Nl NOTE: Cm-243/244 Result is a LESS THAN Value. Am 241
Cm 243/244 pCilg < 1.58E-02 1.58E.02

A Relative Counting Error = 100.0% Cm 243/244
0517O96 Am 243 Tracer Recovery = 102.5% 1.58E-02

OtOS0 PM

C-106 GRAB

nayst AKL Date: 05/0B196

Signature of Chemist: 0 JFR Date: 2/ni- 94
BLANK.WB1 REV 1.2 6 953103ML j

1977

1953103kOUlhAM8787.WB1

13

05118 96



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: SAM3
Am 241 and Cm 243/244: LA-953-103 (B-0) LIQUID / SOLID SAMPLE

Date Counted MAY-17-96 Am 241 AEA Frac. (C241) 0.615
SAMPLE Sample Volume in mL (SS) 0.100 Am 243 AEA Frac. (C243) 0.353

kSample D.F. (DF) 1 Cm 2431244 AEA Frac. (Cm) 0.025
8787 Tracer Volume In mL (SPKV) 0.100 Total AT Counts 2434

T tod& Digest Grams of Solids/L (Dg/L) A.115AT Count Time (min) (TC) 30
M24101 Tracer Book No. 125B43 Background In cpm (Bkg) 0.2

, r m-243 Tracer Value (d pm/mL) 1027 Am 241 cpm 29.96
SOLID Detector Number 18 Am 243 cpm 1719

O Detector Efficiency (DetEff) 0.2686m 2431244 cpm 1.22
96004795 |AEA Count Time (min) 480

Am 241 pCl1g = 5.3206E01
11 Cm 2431244 pCI g < 4.3257E-02

FUSION01
Am-241 pCl/g = (C241) (Am.243 Tracer Value) (SPKV) (IOOmLIL) (DF) / [(C243) (SS) (D g/L) (2220000dpm/pCI) ]

S96T000571 Cm-243i244 pCl/g a (Cm) (Am-243 Tracer Value) (SPKV) (10OOmL/L) (DF) / [ (C243) (SS) (D g/L) (2220000dpm/pCI)

WB27I9 Relative counting Error = Square Root of f(1/(Am-243 cpm min)) + (1/ (Am-241 or Cm-243/244 cpm min))]* 1.96 100
Am 243 Tracer Recovery = (Total AT Counts I TC - Bkg) - (1/DetEff) * C243 * 100 / Am-243 Tracer Value * SPKV

VARt

Am241 pCig = 5.32E-01 DETECTION
Aflvft Relative Counting Error = 2.7% LEVELS

AKL In pClIg
0 R NOTE: Cm-2431244 Result is a LESS THAN Value. Am 241

011Cm 24324 pC<lg 4.33E-02 4.33E-02
A Relative Counting Error = 8.4% Cm 243I24

S05W176 ' Am 243 Tracer Recovery = 103.6% 4.33E-02

alSO0 PM

CV-108 GRA B

Anayst AKL Date: 05108/96
ISignature of Chemist: JFR Date:
SAMPLE.WB1 REV 1.2 953103ML U V

1978

I:\953103\OLrr\AM8787.WB1 05/18/96



WHC-SD-WM-Dp-183, REV. 0
WORKBOOK PAGE: DUP4
Am 241 and Cm 243/244: LA-953-103 (B-0) LIQUID / SOLID DUP

yp Date Counted MAY-17-96 Am 241 AEA Frac. (C241) 0.757
DUP Sam le Volume In mL (SS) 0.100 Am 243 AEA Frac. (C243) 0.187

ork 1. t SampIe D.F. ODF I Cm 2431244 AEA Frac. (Cm) 0.028
$787 Tracer Volume in mL (SPKV) 0.100 Total AT Counts 4369

-da Vd0 Digest Grams of Solids/L (DIL) 1.202 AT Count Time (min) (TC) 30
M24101 Tracer Book No. 125B43 Background In cpm (6kg) 0.2

SM24101 Am-243 Tracer Value (dpm/mL) 1027 Am 241 cpm 63.62
SOLID Detector Number 18 Am 243 cpm 15.71

K' 2@&. Detector Efficiency (DetEfl 0.2686 m 2431244 cpm 2.35
98004795 1EA Count Time (min) 480

-0 Am 241 pCI/p = 1.5575E+00
1 Cm 243/244 pCIlg = < 1.0434E-01

FUSION01
wm-241 pCl/g = (C241) (Am-243 Tracer Value) (SPKV) (1000mL/L) (DF) / [ (C243) (SS) (D g/L) (2220000dpm/pCi) I

S96T000571 Cm-243/244 pCl~g = (Cm) (Am-243 Tracer Value) (SPKV) (1000mL/L) (DF) I [ (C243) (SS) (D g/L) (2220000dpm/pC) ]

WU2750$ Relative Counting Error Square Root of [(1I(Am-243 cpm min)) (1 I (Am-241 or Cm-243/244 cpm min))* 1.96 100
00Am 243 Tracer Recovery = (Total AT Counts / TC . Bkg) *(1lDetEff) *C243 *100 1 Am-243 Tracer Value * SPKV

VAR

JFR Am241 pCI/g = 1.58E+00 DETECTION
Affl <ly Relative Counting Error = 2.5% LEVELS

In pCi/p
D)* p M' NOTE: Cm-243/244 Result Is a LESS THAN Value. Am 241

Cm 243/244 pCilg < 1.04E-01 1.04E-01
Relative Counting Error = 6.3% Cm 243/244

S1176 Am 243 Tracer Recovery = 98.6% 1.04E-01

05:00 PM

C-1 06GRAB

AnaHyst AKL Date: 05/08/96
Signature of Chemist q V JFR Date: Vl
SAMPLE.WB1 REV 1.2

01
95310SML ) a

1979

I:\953103\0UT\AM8787.WB1 05/18 M6



G E N E R A L

WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

A L P H A E N E R G Y A N
Rev. 2.02

A L Y S I S

DATA REDUCTION REPORT

SAMPLE
WL8787-STD

File ID: 23a2341.CNF

Counted on: 5/17/96 @23:39
Detector: AEA23
Geometry number: 1
Count time: 28805. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final-.-Initial Final
289.5 289.5 298.229 298.229
367.1 367.1 252.815 252.736

8.8 8.8 184.393 182.807

FWHM
Initial Final
12.000 6.265
12.000 4.740
34.000 104.559

Tau
InitiaL.
6.000
6.000

17.000

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu238

Am241
2 Am243
3 Np237

Pu242

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m
0.433 5.487 5.469 0.0180.03 13.57

5.479 5.469 0.010
0.510 5.270 5.260 0.0100.02 15.97
0.044 4.769 4.938 -.1690.48 1.37

4.891 4.938 -.047

%err
@95
2.4

2.3
18.2

d/m
889.2
681.1
761.1

74.1
64.5

Activity
uCi/ea -

0.401E-03
0.307E-03
0.343E-03
0.334E-04
0.291E-04

0.986 <--valid peaks only--> 30.91

DETECTOR CALIBRATION
Energy(MEV) = 4.097 + (0.0046)*Channel
Energy range (MeV): 4.097 TO 6.453

Efficiency = 0.0212 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
15047.0
15045.3
14841.1

205.9

% Recovery
100.000
99.988
98.631
1.369

Analyzed by:

Peak
ID
1
2
3

Final
1.434
1.135
8.001

Totals:

ALJ

1980



1 Legend:
Spectrum 23a2341.CNF

Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0
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1981

2733.1
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Raw
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

Data Dump
0.
0.
0.
0.
0.
1.
2.
2.
3.
1.
2.
3.
4.
6.
1.
7.

10.
8.

12.
10.
20.
29.
47.
91. 1

199. 2
324. 3

52.
34.

100.
223. 2
287. 1

9.
1.
1.
0.
0.
2.
1.
0.
0.
1.
0.
0.
0.
0.
0.
1.
0.
1.
0.
1.

AEA Spectrum:for
0.
0.
1.
3.
4.
1.
0.
3.
0.
4.
3.
0.
0.
5.
7.
2.
7.
5.

11.
8.

27.
32.
53.
02.
10.
86.
39.
49.
95.
37.
67.

8.
0.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
1.
0.
0.

0.
1.
0.
0.
0.
1.
2.
0.
1.
0.
1.
7.
1.
5.
4.
3.
2.

12.
13.
11.
30.
36.
54.

102.
230.
449.

39.
61.

127.
258.
114.

5.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
2.
1.
0.
0.
0.
3.

0.
0.
0.
1.
3.
1.
0.
1.
2.
2.
3.
2.
3.
4.
4.
5.
8.
9.

13.
8.

22.
29.
58.

114.
278.
406.

52.
66.

126.
283.

69.
6.
1.
0.
2.
2.
1.
1.
0.
1.
0.
0.
1.
1.
0.
0.
1.
0.
1.
0.

CNF WHC-SD-WM-DP-183, REV. 0
2. 2. 1. 1.
3. 0. 1. 1.

23a2341
1.

1.
1.
1.
0.
0.
1.
2.
0.
1.
5.
2.
4.
8.
3.
9.
9.

14.
11.
19.
16.
30.
62.

106.
259.
355.

34.
57.

123.
271.

47.
2.
0.
1.
1.
1.
1.
1.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.
0.
0.

1.
1.
2.
0.
3.
0.
3.
1.
2.
1.
5.
0.
5.
3.
9.

12.
14.
11.
21.
31.
63.

134.
302.
271.

54.
85.

160.
258.

38.
0.
1.
0.
0.
1.
0.
0.
1.
0.
0.
3.
0.
0.
1.
1.
0.
1.
0.
0.

1.
2.

1.
1.
1.
0.
1.
2.
3.
3.
7.
1.
5.
5.
5.
8.

11.
21.
30.
33.
77.

139.
293.
190.
44.
86.

168.
299.

33.
0.
0.
2.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
0.
2.
0.
0.
0.
0.

1982

2.
0.
1.
4.
0.
0.
2.
3.
2.
2.
3.
3.
4.
5.
9.

10.
10.
24.
25..
38.
80.

174.
325.

60.
48.
74.

208.
316.

27.
0.
0.
0.
1.
1.
0.
0.
0.
0.
1.
0.
0.
1.
1.
1.
0.
1.
0.
0.

0.
0.
1.
0.
2.
2.
1.
2.
1.
0.
3.
1.
5.
5.

10.
7.

13.
7.

13.
18.

.-26-
42.
91.

194.
353.

53.
46.
84.

214.
287.

14.
0.
0.
0.
1.
0.
1.
0.
1.
0.
1.
0.
0.
1.
0.
1.
1.
0.
0.
1.



G E N E R A L
WestinghousN~g~a§ O-PP-183, REV. 0

A L P H A E N E R G Y A N A L Y S I S
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
WL8787-BLK

File ID: 24a2444.CNF

Counted on:
Detector:
Geometry number: 1
Count time:

5/17/96 @23:41
AEA24

28803. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final --Initial Final

364.4
4.2

364.4 253.445 253.445
4.2 184.452 183.271

FWHM
Initial Final
12.000 5.738
16.000 1.522

Tau
Initial...-Final

6.000 1.200
8.000 0.151

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Am243
2 Pu242

AEA
Frac

0.966
0.018

Peak Centroid Count %err
Exp. Obs. Diff. FWHM Rate c/m @95
5.270 5.251 0.0190.03 17.94 2.1
4.891 4.929 -.0380.01 0.34 22.2

Activity
d/m uCi/ea
575.4 0.259E-03
10.9 0.490E-05

0.985 <--valid peaks only--> 18.29

DETECTOR CALIBRATION
Energy(MEV) = 4.086 + (0.0046)*Channel
Energy range (MeV): 4.086 TO 6.441

Efficiency = 0.0315 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
8916.0
8915.2
8778.5

137.5

% Recovery
100.000
99.991
98.458
1.542

Analyzed by:

9/ lp

Peak
ID
1
2

Totals:

ALJ

1983



Spectrum 24a2444.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

11
..........

........................ 1

1984

2740.2

1
1

1



Raw Data
1 0.

11 1.
21 0.
31 2.
41 1.
51 1.
61 1.
71 0.
81 0.
91 0.
01 1.
11 1.
21 0.
31 5.
41 0.
51 6.
61 2.
71 4.
81 9.
91 9.
01 18.
11 23.
21 44.
31 96.
41 191.
51 346.
61 29.
71 9.
81 0.
91 0.
01 1.
11 0.
21 1.
31 0.
41 0.
51 0.
61 0.
71 0.
81 0.
91 0.
01 0.
11 0.
21 0.
31 0.
41 0.
51 0.
61 0.
71 0.
81 0.
91 0.
11 0.

,w -"-'- -YV
Dump for

0.
1.
0.
0.
1.
0.
2.
0.
2.
2.
0.
2.
1.
2.
2.
3.
7.

11.
7.
8.

21.
36.
49.

105.
221.
359.

24.
4.
0.
0.
1.
0.
0.
1.
1.
1.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.

AEA Spectrum:
1.
1.
1.
1.
1.
0.
0.
1.
1.
0.
0.
0.
2.
2.
4.
3.
3.
4.
9.

15.
25.
25.
41.
96.

226.
360.

28.
3.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.

0.
0.
0.
0.
1.
0.
2.
2.
1.
0.
1.
1.
2.
3.
4.
9.
6.
9.

12.
8.

23..-
32.
48.

123.
252.
380.

28.
1.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.

24a2444.CNF
0.
1.
1.
1.
2.
1.
1.
1.
2.
2.
2.
2.
1.
3.
4.
1.
4.
7.

13.
8.

.21.
27.
65.

125.
270.
408.

32.
1.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
1.
1.
0.

1.
0.
0.
0.
0.
1.
1.
0.
1.
1.
0.
0.
1.
2.
1.
4.
0.
3.
8.

12.
22.
35.
61.

143.
295.
332.

10.
0.
1.
0.
0.
1.
0.
0.
2.
1.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.
1.
0.
0.

1.
4.
0.
0.
0.
1.
3.
0.
1.
1.
0.
1.
0.
2.
3.
3.
4.

14.
9.

24.
32.
36.
70.

143.
305.
270.

18.
1.
1.
1.
1.
0.
0.
0.
2.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
1.

0.

0 .
1 .
0 .
2.
0.
1.
3.
2.
1.0.

3.
0.
0.
3.
1.

36.
79.

4.
11.

9.
17.

36.
79.

184.
335.

78.
18.

0.
0.
0.
0.
0.
0.
0.
2.
0.
1.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.

1985

1.
0.
0.
1.
0.
0.
1.
2.
2.
1.
1.
4.
4.
2.
1.
7.
4.

12.
15.
13.

-3,6
52.
90.

180.
366.

36.
8.
0.
1.
0.
0.
0.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
2.
1.
1.



G E N E R A L

WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
S96T000571-SAM

File ID: 25a2524.CNF

A N A L Y S I S

Counted on:
Detector:
Geometry number: 1
Count time:

5/17/96 @23:42
AEA25

28804. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final.- Initial Final

29.5 29.5 368.514 368.514
894.9 894.9 298.918 298.918
540.0 540.0 252.960 252.927

FWHM
.Initial Final
8.000 2.858

12.000 5.493
12.000 4.569

Tau
Initialiinal
4.000 0.668
6.000 2.107
6.000 1.777

PEAK RESULTS
Peak Error Limit: 30%

ID Isotope
1 Cm243

Cm244
2 Pu238

Am241
3 Am243

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.025 5.779 5.795 -.0160.01 1.22
5.795 5.795 0.000

0.615 5.487 5.475 0.0120.03 29.96
5.479 5.475 0.004

0.353 5.270 5.264 0.0060.02 17.19

%err
@95
8.1

1.6

2.2

Activity
d/m uCi/ea
55.1 0.248E-04
40.2 0.181E-04

1373.3 0.619E-03
1051.9 0.474E-03
573.2 0.258E-03

0.993 <--valid peaks only--> 48.37

DETECTOR CALIBRATION
Energy(MEV) = 4.100 + (0.0046)*Channel
Energy range (MeV): 4.100 TO 6.456

Efficiency = 0.0303 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
23385.0
23387.1
23222.1

162.9

% Recovery
100.000
100.009
99.303
0.697

Analyzed by:

Peak
ID
1
2
3

Totals:

ALJ

19S6



1 Legend: Raw =

3

2.

3

2

3

2

Spectrum 25a2524 .CNF WHC-SD-WM-DP-183, REV. 0
.... Modeled Peaks = 1,2,.., etc Display Max.:

.3..
.............. ................. 3.

2
................................... 2 ....
......................................................... 2

1987

5856.9



AEA Spectrum:
I 0.

0.
0.
0.
0.
0.
2.
0.
1.
0.
0.
0.
0.
1.
2.
0.
0.
0.
1.
2.
1.
4.

11.
50.

184.
549.

49.
44.

141.
540.
895.

42.
0.
0.
1.
8.

27.
30.
1.
0.
0.
1.
1.
3.
0.
0.
0.
0.
2.
0.
0.

1.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
2.
3.
1.
1.
2.
3.

16.
57.

251.
613.
41.
38.
193.
598.
378.
18.
0.
0.
2.

11.
29.
1.
0.
0.
0.
0.
2.
4.
0.
0.
0.
0.
0.
0.

0.
0.
0.
1.
0.
0.
1.
1.
0.
0.
0.
1.
2.
1.
0.
1.
0.
3.
0.
0.

...2.
5.

20.
73.

275.
609.

37.
57.

176.
659.
226.

14.
0.
1.
6.

17.
25.
0.
0.
0.
0.
0.
2.
5.
0.
0.
0.
1.
1.
0.

2.
1.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.

1 .
0.
0.
1.
.3.
9.

25.
71.

325.
534.

42.
60.

240.
723.
151.

8.
0.
1.
1.

13.
28.
0.
0.
0.
0.
1.
0.
6.
0.
0.
0.
1.
0.
0.

0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
2.
2.
3.
1.
1.
0.
1.
0.
1.
3.
6.

18.
78.

339.
409.

43.
64.

275.
809.
126.

4.
0.
0.
5.

12.
23.
0.
0.
0.
0.
0.
1.
6.
0.
0.
1.
1.
0.
0.

WHCOD-WM-P?-
0.
1.
0.
1.
0.
1.
0.
0.
0.
0.
0.
1.
0.
0.
0.
2.
0.
1.
3.
8.
4.

21.
114.
377.
282.

36.
72.

326.
889.
109.

0.
1.
0.
2.

16.
23.
0.
0.
0.
0.
2.
3.
3.
0.
0.
1.
1.
0.
0.

1.
0.
0.
0.
0.
1.
0.
0.
0.
3.
1.
1.
0.
0.
0.
1.
2.
0.
1.

10.
34.

119.
367.
108.

29.
78.

382.
977.
103.

1.
0.
0.
3.

15.
29.
0.
0.
0.
0.
0.
3.
0.
0.
0.
0.
1.
0.
0.

for 25a2524.CN

1988

Raw Data Dump 183, R.V 0
0.
0.
1.
0.
0.
1.
1.
0.
0.
0.
1.
1.
1.
1.
2.
0.
0.
1.
2.

5.
32.

145.
415.

59.
33.

104.
435. 4
984.

82.
0.
0.
0.
5.

15.
36.

0.
0.
0.
1.
2.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
1.
0.
1.
0.
1.
1.
1.
0.
0.
1.
0.
0.
2.
1.
0.
1.
1.
2.

4.
28.
42.
63.
44.
43.
13.
96.
88.
65.
0.
0.
3.
4.

17.
30.

0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.



WHC-SD-WM-DP-183, REV. 0

G E N E R A L
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
S96T000571-DUP

File ID: 26a2625.CNF

A N A L Y S I S

Counted on:
Detector:
Geometry number: 1
Count time:

5/17/96 @23:43
AEA26

28805. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final_.Initial. Final

50.4 50.4 364.747 364.747
1363.6 1363.6 296.709 296.708
341.9 341.9 250.911 250.458
11.5 11.5 172.536 172.078
2.0 2.0 166.440 165.764

FWHM
.Initial. Final
12.000 5.431
12.000 6.586
14.000 4.738
22.000 33.888

6.000 0.000

Tau
Initial_ Final
6.000 1.216
6.000 1.538
7.000 1.050

11.000 14.745
3.000 1.868

PEAK RESULTS
Peak Error Limit: 30%

ID Isotope
1 Cm244

Cm243
2 Pu238

Am241
3 Am243
4
5

Totals:

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.028 5.795 5.790 0.0050.02 2.35
5.779 5.790 -.011

0.757 5.487 5.477 0.0100.03 63.62
5.479 5.477 0.002

0.187 5.270 5.264 0.0060.02 15.71
???? 4.904 0.68
????9 4.875

0.972 <--valid peaks only-->

0.00

81.67

%err
@95
5.8

1.1

2.6
16.7

1000.

Activity
d/m uCi/ea
14.6 0.656E-05
20.0 0.899E-05

548.4 0.247E-03
420.1 0.189E-03
98.5 0.444E-04

DETECTOR CALIBRATION
Energy(MEV) = 4.112 + (0.0046)*Channel
Energy range (MeV): 4.112 TO 6.467

Efficiency = 0.1611 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
40323.0
40327.0
39537.5

785.5

% Recovery
100.000
100.010
98.052
1.948

Analyzed by:

Peak
ID
1
2
3
4?
5?

ALJ

4 1 h" 4_



Spectrum 26a2625.CNF WHC-SD-WM-DP-.1§a'8om.
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc lV'H .:

4
4
4
4
4
4

3
..3
..3
2...3.
2.......3.
..2..........3....
....2...........3......
3.......2.
........... 2
.................... 2
...................................... 2 ..
................................................................ 2....
. .. ................................................ 2
.2

j.990

9286.8

. .

..
.
.

. .

...



Raw
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

AEA Spectrum:Data Dump for
0. 0.
1. 2.
3. 3.
4. 3.
1. 2.
3. 1.
4. 3.
2. 4.
4. 2.
2. 1.
3. 3.
3. 7.
2. 3.
5. 8.
6. 6.
4. 14.

14. 6.
11. 10.
11. 8.
16. 18.
27. 23.
33. 49.
62. 73.

130. 138.
271. 291.
429. 456.
143. 118.
234. 240.
508. 625.
1115. 1216.
700. 413.

47. 29.
0. 3.
8. 3.
6. 7.

33. 24.
46. 40.
5. 0.
0. 1.
0. 1.
0. 3.
1. 2.
5. 5.
3. 6.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

2.
1.
6.
4.
2.
1.
3.
6.
4.
7.
4.
4.
3.
5.
4.
5.

11.
13.
17.
17.
24.
42.
71.

151.
316.
389.
128.
253.
629.

1226.
293.

12.
3.
1.
7.

27.
44.
0.
0.
0.
0.
1.
4.
3.
0.
0.
0.
1.
0.
0.

2.
0.
3.
4.
1.
2.
2.
2.
5.
5.
7.
1.
7.
3.
7.
3.

10.
15.
10.
22.

_35..
33.
86.

150.
313.
417.
142.
278.
713.

1261.
211.

7.
5.
4.
7.

39.
56.
0.
0.
0.
1.
2.
5.
7.
0.
0.
0.
1.
0.
0.

4.
3.,
0.
0.
0.
0.
0.
0.

6.
4.
0.
0.
0.
0.
0.
0.

WHC-SD-WM-DP-183, REV.26a2625.CNF
3. 0.
4. 1.
2. 2.
4. 5.
3. 1.
3. 5.
2. 4.
2. 4.
3. 6.
3. 8.
5. 2.
1. 1.
7. 4.
7. 3.
6. 3.
7. 5.

10. 20.
8. 10.

14. 16.
22. 10.
25. 20.
45. 45.
93. 100.

159. 180.
338. 341.
257. 165.
159. 169.
349. 324.
727. 800.

1312. 1489.
202. 157.

3. 1.
2. 2.
4. 6.

17. 15.
32. 40.
53. 57.
0. 1.
1. 0.
1. 0.
0. 0.
3. 2.

1.
1.
0.
2.
3.
4.
7.
6.
4.
2.
4.
4.
7.
4.
4.
7.

14.
5.

12.
19.
34.
48.
96.

208.
402.
122.
182.
330.
870.

1446.
128.

1.
4.
5.

16.
43.
48.
0.
0.
1.
1.
2.
3.
3.
0.
0.
0.
1.
0.
0.

5.
2.
1.
3.
5.
2.
7.
4.
5.
2.
8.
4.
5.
3.
6.
8.

11.
6.

12.
21.
-31.
45.

105.
221.
383.
120.
182.
432.
984.

1451.
113.

1.
4.
5.

14.
50.
31.
0.
1.
1.
0.
7.
4.
0.
0.
1.
0.
0.
0.
0.

1991

0.
5.
3.
3.
0.
2.
3.
4.
5.
2.
3.
5.
6.
8.
5.
6.

11 .
16.
10.
19.

__29.-
65.
91.

218.
423.

98.
202.
430.

1093.
1337.

75.
0.
2.

14.
22.
42.
38.
0.
0.
0.
1.
3.
3.
0.
0.
0.
0.
0.
0.
0.

2.
3.
2.
1.
3.
3.
0.
3.
6.
6.
4.
5.
6.
3.
7.

13.
9.

13.
20.
17.

-3-7--
57.

125.
231.
448.
115.
216.
515.

1108.
1109.

62.
2.
5.
6.

22.
52.
19.
0.
1.
0.
2.
5.
6.
0.
0.
0.
0.
0.
0.
0.



workiistrad Version 0.0 04/18/96
05121196 14:48

WHC-SD-WM-DP-183, REV. 0 Page:

LABCORE Completed RadChem Report for Worklist#: 8862

Analyst: aki Instrument: AB15 Book# /P/ a /3

Method: kA., 4 -535Rev/Mod -t

Worklist Comment: C-106. RUSH. Determine sample size using ludlum. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

0

0

0

.0

0

0
S96TOO1036 0

S96T001036 0

.9ST00I36 0
S96T001036 0

S962001036 0

5ST6001036 0

S96T001563 0

-96T001563 0

9TO01563 0
S96T001563 0

96T001563 0

S96T001563 0

4AM24101
SAM24101

4AN24101
6AM24101

0AM24101

&=324101

RAM24101

0A124101

.A424101

OAM24101

&24X01

0A124101

0AM24101

6A24101

A24101
0AM24101

4=304101

OAM24101

AM24101 SOLID

AM4101T SOLID

A241013 SOLID
A224101 SOLID

AM24101T SOLID

AM241013 SOLID

AM24101 SOLID

A124101E SOLID

1M24101T SOLID

AK24101 SOLID

AM101T SOLID
A1241011 SOLID

A124101 SOLID

A241013 SOLID

AM24101T SOLID.

AM4101 SOLID

AM24101T SOLID

AM24101E SOLID

3.833-02

100.

1.0

1

-100,

1.0

N/A

N/A
- l/A
1.461+0

100.0

1.0

N/A

N/A

f/A
1.593+0

100.0

1.0

3 .87X-2

9.68E+01

31253+00

<1.281-2

9.401+01

1.00E+02

1.46&+00

2.623+00

7.371+01

1.213+0

7.43%+01.

2.57E+00

1.593+00

2.543+00

7.332+01

1.63E+0

7.803+01

2.55E+00

101.044
96.800

3.250

94.000

100.000
120.0-.003

0.06+000

0.00+000
18.727
74300

2.570
132. 0.-003
0.0.+000

0.0.+000

2.484

78.000
2.550

% Racovery

% Recovery

% Ct Error
uCi/q
% Recovery
% Ct Error

uCi/g
% Ct. Error

% Recovery
PD

% Recovery

% Ct Error

uci/g
% Ct. Error

% Recovery
RPD

SRecovery

% Ct Error

Final page for worklist# 8862

Analyst Signature vate Analyst Signature

Revie 7 Signtr jDt

WI~ ~ ~ ~ ~~? 7A-00/2  ) ~rt~%#e.

i-L 1 a#r W>g5

Units shown for QC (BLK/BKG) may not reflect the actual units.

L99 2

I

SD

STD

BLNK-PREP

RLNX-PREP

SAMPLE
SAMPLE.
SAWPLE
DUP

SMWL
DUP

SAMPLE

DUP

DUP

Date



05/17/96 15:46
A-0004-1

WHC-SD-WM-DP-183, RE
LABCORE Data Entry Temp a e for Worklist# 8862

Analyst: fI-L jnstrument: AM01 Book# ) q
Method: LA-953-103 Rev/Mod

Worklist Comment: C-106. RUSH. Determine sample size using ludlum. new

S Type Sample# R A Test Matrix Group# Project

1 STD

2 BLNK-PREP

3 SAMPLE

@AM24101 SOLID

@AM24101 SOLID

S96T001036 0 F @AM24101 SOLID 96000174 C-106 GRAB
Analytes Requested: AM24101 , AM24101E, AM24101T

S96T001036 0 F @AM24101 SOLID

S96T001563 0 F @AM24101 SOLID 96000174 C-106 GRAB
Analytes Requested: AM24101 , AM24101E, AM24101T

S96T001563 0 F @AM24101 SOLID

Analyst Signature

Final page for worklist # 8862

Date Analy!f i re ate

Data Entry Comments:

S = Workist Slot Number, R = Replicate Number, A = Aliquot Code.

1993

Page: 1

4 DUP

5 SAMPLE

6 DUP



WHC-SD-WM-DP-183, REV. 0
WORKBOOKPAGE: STD1
Am 241 and Cm 243124: LA-953-103 (B-0) LIQUID STD

Date Counted MAY..9.. Am 241 AEA Frac. (C241 0481
STD Sample Volume In mL (SS} 00 243 AEA Frac. (C243) 0.5

DF m 2431244 AEA Frac. (Cm) ?
8842 Tracer Volume In mL (SPKV) 0.100 otal AT Counts 1621

Digest D.F. (DDF)_____ Count Time (min) (TCI '11:~w- M ....

Ba ckground In cpm (kg)
tm-243 Tracer Value (dpmimL) 1027 241 epm

LQUID Detector Number A2 Cpm 10.9
Detector Efficiency (DetEfn 0.3032 m 2431244 cpm 0

96004873 Standard Book No 124841 EA Count Time (min) 4ec
Standard Value In pCUmL 0.03825 Am 241 PCUL 3.8740E+01

Cm 2431244 pCL - c 4.3388E+00

NIA
m-241 pCiL = (C241 * Am-243 Tracer Value SPKV * DF * DDF * (1OOmLJL)) I (C243 SS * (2220000dpm/pC))

WLSSBK Z - Cm-2431244 pCI/I * (Cm * Am-243 Tiacer Valu. SPKV * DF * DDF* (IOOmLL) /(C243 '3 *(2220000dpm/pCI))

W260872 Relative Counting Error a Square Root of [(1/(Am-243 cpm * min)) + (1 / (Am-241 or Cm-243/244 cpm * min))J * 1.96 * 100
m 243 Tracer Recovery a (Total AT Counts ITC - Bkg) * (1/DtEff) C243 * 100 / Am-243 Tracer Value SPKV

JFR' Am 241 pCI1mL * 3.87E-02 DETECTION
Relative Counting Error * 3.3% LEVELS

AKLIn CImL
NOTE: Cm-2431244 Result is a LESS THAN Value. Am 241

04120*0 Cm 2431244 pCI/mL < 4.34E-03 4.34E-03
Relative Counting Error = 100.0% Cm 2431244

.51,7/6 m 243 Tracer Recovery = 96.8% 4.34E-03

Analyst: AKL Date: 05/20G6
iSignature of Chemist: JFR Date:
STANDARD.W61 REV 1.2 IJ953103ML (3 d

1994

1:953103XOflrAM8862.WB1



WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: BLANK2
Am 241 and Cm 243/24: LA-953-103 (B-0) LIQUID I SOLID BLNK-PREP

Date Counted MAY-1B.fl Am 241 AEA Frac. (C241) .
SLNK-PREP Sample Volume In ml (98) '1CC 243 AEA Frac. (C243) 12

Sample D.F. (DF) ,, M m 2431244 AEA Frac. (Cml '

8882 Tracer Volume In mL (SPKV) 0.10 otal AT Counts .....
Digest Grams of SolldsiL (1g1L) 7 Count Time (min) (TC) T0

~jj I racer Book No. jl43t BckgroundIno cm lBk -C
Au-243 Tracer Value (dpmimL) 1027 241 cpm

SOLD Detector Number 1_ Am 243 clan1.4
Detector Eficiency (DetEfI 0.3032 m 2431244 Cm 

EA Count Time (mnf 480
Am 241 pCUg < 1.283E-02

0 Cm 2431244 pCIg < 1.2835E.)2

NIIA
m-241 pCl/g a (C241) (AnM-243 Tracer Value) (SPKV) (1000mLJL) (DF) I [ (C243) (56) (D gL) (2220000dpm/pC) ]

"WLO62 ~ Cm-2431244 pCIlg = (Cm) (Am-243 Tracer Value) (SPKV) (1000mIlL) (1F) I [ (C243) (5S) (D giL) (2220000dpmjpC) I

W'2t872 R.lative Counting Error = Square Root of H1l(Am-243 cpm * min)) + (I I (Am-241 or Cm-2431244 cpm - min)) - 1.90 * 100
m 243 Tracer Recovery a (Total AT Counts / TC - Bkg) * (1fDetEff) C243 * 100 / Am-243 Tracer Value * SPKV

ti E H
NOTE: Am-241 Result Is a LESS THAN Value.

JFR Am241 pCilg < c 1.28E-02 DETECTION
Relative Counting Error - 100.0% LEVELS

In AClKg
NOTE: Cm-243I244 Result Is a LESS THAN Value. Am 241

S~20)96 Cm 2431244 pCIgg < 1.28E-02 1.28E-02
Relative Counting Error - 100.0% Cm 2431244

05117M 9 Am 243 Tracer Recovery 94.0% 1.28E-02

12:00 PM

C..106 GRABt

Anal st AKL Date: 05/20i96
Signature of Chemist: JFR Date:
BLANK.WB1 REV 1.2 6' 953103MLu 0

- 1995

1953103\'LUr\AM8862.WB1 05=2196



WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: SAM3
Am 241 and Cm 23/244: LA-953-103 (B-0) LIQUID I SOLID SAMPLE

Date Counted "MAY4046- I'l 241 AEA Frac. 1C2411IUt
SAMPLE Sample Volume In mL (SS) m 0.00 243 AEA Frac. (C243) *.13

Sample D.F. (DFm 2431244 AEA Frac. (Cm) 0.l
8862 Tracer Volume In mL (SPKV) 4 otlAT Counts 4956

Mosel: Grams of SolIds/I (Dg/L) TCont Time (minl fC) 4jM24101 racer Book No. akgrond in cni Bk
Ai-243 Tracer Value (dpu/mL) 1027 241 cpm ti

SOUD Detector Number __ ______ Am 243 cpm4 13.51
Detector Efficiency (DetEff) 0.3032 Om 243/244 cpm

96004873 AEA Count Time (min) 4O
Am 241 pCIIg 1.4647E+00

0 Cm 2431244 CI - 1.2018E-01

FUSION01
N BEMW Am-241 pCllg (C241) (Am-243 Tracer Value) (SPKV) (1000mlA) (DF) I [ (C243) (SS) (D gIL) (2220000dpm/pCl) I

896TO01036 Cm-243r244 pCUg = (Cm) (Am-24 Tracer Value) (SPKV) (1000mLIL) (DF) I [ (C243) (85) (D g/L) (2220000dpm/pCI) ]

26872 'Relative Counting Error - Square Root of [HI(Am-243 cpm * min)) + (I /(Am-241 or Cm-243f244 cpm* min))] - 1.16 * 100
m 243 Tracer Recovery = (Total AT Counts I TC - Bkg)* (1DetElf)* C243 * 100 / Am-24 Tracer Value* SPKV

JFIR m241 pCUj = IA6E+00 DETECTION
Relative Counting Error - 2.6% LEVELS

# AKU In CU
NOTE: Cm-2431244 Result Is a LESS THAN Value. Am 241

05/20196 tN% Cm 243/244 pCl~g < 1.20E-01 1.20E-01
A4 "alits Relative Counting Error = 6.8% Cm 243/244

O5/17/96 Am 243 Tracer Recovery = 73.7% 1.20E.01
Is Ti,

tl12:00 PM"AW'

C-106 GRAB'*

Analyst: AKL Date: 06/20/96
Isignature of Chemist: JFR Date: %
SAMPLEWBl REV 1.2 (j 953103M

j1996

l:\953103\OUT\AM8862.WB1 05f20196



WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: DUP4

Am 241 and Cm 243244: LA-953-103 (B-0) LIQUID / SOLID DUP

Date ___________ Counted 241 AEA Frac. (C241)*

DUP SampIe Volume In mL (as 0.100 243 AEA Frac. (C243)
SampleDF D.F ..... m..24..3I.U244 AEAF.ac. (Cm) lp.1

8862 racer Volume in mL (SPKMI '4.OG Total AT Counts 4260
l)~icest Grams of Solids/I (Dg/LI TCount Time (min) iC

M24101 racer Book No. 243 Bakground In cpm (k) 03
Am-243 Tracer Value (dpmimL) 1027 241 cpm

SOLID Detector Number 1I 243 cpm i
Detector Efficiency (DetE 0.3032 m 2431244 cpm

N004873 EA Count Time (min . 480
Am 241 CUa 1.2072E+00

0 Cm 2431244 pCUg - < 1.0059E-01

FUSION01
m-241 pCl/g * (C241) (Am-243 Tracer Value) (SPKV) (1000mUL) (OF)I[(C243) (SS) (D gL) (2220000dpmIpCl)]

S96T001036 Cm-243t244 pClIg - (Cm) (Am-U3 Tracer Value) (SPKV) (1000mLIL) (DF) I[ (C243) (S) (D g/L) (2220000dpm/pCl) I

t B 26 72 Relative Counting Error = Square Root of [(IlI(Am-243 cpm * min)) + (1 I (Am-241 or Cm-2431244 cpm * min))] * 1.96 * 100

Am 243 Tracer Recovery a (Total AT Counts / TC - Bkg) * (ilDetEff) C243 * 100 1 Am-243 Tracer Value * SPKV

- JFR < Am241 pCi = 1.21E+00 DETECTION
Relative Counting Error - 2.8% LEVELS

-VAKL AIn KCU
cm NOTE: Cm-2431244 Result is a LESS THAN Value. Am 241

052C9 Cm 2431244 pCI/g < 1.01E-01 1.01E-01
D01110Relative Counting Error - 6.9% Cm 243/244

b.*, lt05 tG Am 243 Tracer Recovery - 74.3% 1.01E-01

n C:106 AD2B

Analyst: AKL Date: 05/20196

signature of C
SAMPLEI.WE 1 REV 1.2

lV-)"JU 0 V...
6/ 953103ML

JFR Date:
ems: 1.

1L997

l:953103\OUT\AM8862.WB1

a ;-w&,-LIh i t
0



WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: SAM5
Am 241 and Cm 2431244: LA-953-103 (B-0) LIQUID I SOLID SAMPLE

C asCounted MWSf' 241 AEA Free. (C2411 -x 432
SAMPLE Sample Volume In mL (SS "" .1f00 243 AEA Frac. (C243) ' .12l

* 'D Sample D.F. (DF) I 'Cm 2431244 AEA Frac. (Cm) '. 2

8862 racer Volume In mL (SPKV) 100t Total AT Counts 5354
I gest Grams of SolldslL (DA/L) ,T Count Time (min) (TC) .; ..

M24101 racer Book N Bac und In cpm (8kg)
X' A%-243 Tracer Value (dpmlmL) 1027 241 cpm 92.2J

SOLID Detector Number 1 4 Am 243 cpm' 14.
um Detector Efficiency (DetEff) 0.3032 1m 243/244 cpm 2

96004873 AEA Count Time (min) 4
Am 241 PCUg - 1.5939E+00

Cm 2431244 pCg - < 1.3193E-01

Am-241 pClig = (C241) (Am-243 Tracer Value) (SPKV) (1000mL/L) (DF) I [ (C243) (35) (D giL) (2220000dpm/pC) I

Cm-2431244 pCIg a (Cm) (Am-U4 Tracer Value) (SPKV) (1000mlJL) (OF) / I[ (C243) (SS) (0 gAL) (2220000dpm/pCI) ]

Relative Counting Error * Square Root of [(1i(Am-243 cpm* min)) + (11 (Am-241 or cm-243244 cpm* min))] 1.96* 100

Am 243 Tracer Recovery a (Total AT Counts /TC - Bkg)- (IlDetEff) - C243 * 100 Am-243 Tracer Value * SPKV

Am241 pd/Ug -

Relative Counting Error =

1.59E+00
2.5%

NOTE: Cm-243/244 Result is a LESS THAN Value.
Cm 2431244 pCUg
Relative Counting Error -

Am 243 Tracer Recovery -

< 1.32E-01
6.2%
73.3%

DETECTION
LEVELS
In pCUg
Am 241
1.32E-01

Cm 243/244
1.32E-01

AKL Date: 05/20/96
V RL -.-- JFR Date:

-.EV1 2 / 953103ML -

I.'53103\OU" 8CWB1

FUSI ')1

396T' 3

77 W

0,
14 11

A' 
S

Si nature
SAMPLE.

o52ow9

Ar, OP



WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: DUP6
Am 241 and Cm 243/244: LA-953-103 'B-0) LIQUID I SOLID DUP

<47 Date Counted "'MAYWWl# 241 AEA Frac. (C241) x M

DUP Sam le Volume in mL (SS j. 0100 243 AEA Frac. (C243) 0.?g;'%-
rldLt '7Samole DF. (DF) 243I244AEA Frac. (Cm OA

8862 Tracer Volume In mL (SPKV I T1Sal AT Counts
t~:e Digest Grams ofSolldsflL IDgL)nTie(n) T)

M24101 racer BokNo. Baroundln cm Bk

at. -243 Tracer Value (dpni/mL) 1027 241 cpm

SOLID Detector Number .' , m 243 Cli4t

Nuber Detector EffCciency (DE 0.3 32 n24312)C4

96004873 LACount Tm li4

0

v An
W

e

/M =Aa

C-

MAnalyst:

Signaturc
SAMPL E

.7

4

Am-241 pCI/g = (C241) (Am-243 Tracr Value) (SPKV) (1000mlA) (DF) / I[ (C243) (SS) (D gIL) (2220000dpmiCI) I
Cm-243f244 pVCIu a (Cm) (Am-243 Tracer Value) (SPKV) (1000mLJL) (OF) I [ (C243) (38) (D gfL) (2220000dpmIpCI) ]

Relative Counting Error : Square Root of [lh(Am-243 cpm * min)) + (1/ (Am-241 or CM-243r244 cpm * min))] * 1.96 - 100

Am 243 Tracer Recovery a (Total AT Counts I TC - Bkg) * (1/DetEff) * C243 100 / Am-243 Tracer Value * SPKV

Am241 pCI/g - 1.63E+00 DETECTION
Relative Counting Error = 2.5% LEVELS

-~ In pCI/p

NOTE: Cm-2431244 Result Is a LESS THAN Value. Am 241

Cm 2431244 pCIlg < 1.25E-01 1.25E-01
:Relative Counting Error - 6.1% Cm 2431244

2Am 243 Tracer Recovery * 78.0% 1.25E-01

AKL Date:
L.4 ,) V..

.2

ARE Date: 05/20/96

JF A V\- ?

dS3103ML

BEST A\VALABLE CQPY

1999

1\953103\OU-r B1

Am 241 pCilg - 1.6339E+00
Cm 2431244 pCipilg 1.2525E-01

I05M2/96AKL Date:
JFR Date:

05/20196



G E N E R A L

WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
WL8862-STD

File ID: 17a.CNF

A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:

5/19/96 @ 2:33
EA17

28802. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final .--Initial Final
279.4 279.4 296.344 296.344
328.9 328.9 251.195 251.106

FWHM
Initial-...Final
12.000 6.623
12.000 4.997

Tau
Initial- -Final

6.000 1.417
6.000 0.977

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu238

Am241
2 Am243

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.461 5.487 5.462 0.0250.03 13.84 2.4
5.479 5.462 0.017

0.556 5.270 5.254 0.0160.02 16.69 2.3

Activity
d/m uCi/ea
1467.3 0.661E-03
1123.9 0.506E-03
1286.9 0.580E-03

1.017 <--valid peaks only--> 30.53

DETECTOR CALIBRATION
Energy(MEV) = 4.099 + (0.0046)*Channel

Energy range (MeV): 4.099 TO 6.454
Efficiency = 0.0131 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
14417.0
14416.3
14655.2
-238.2

% Recovery
100.000
99.995
101.652
-1.652

Analyzed by:

23C0

Peak
ID
1
2

Totals:

ALJ



Spectrum 17a.CNF
1 Legend: Raw = .... Modeled Peaks

WHC-SD-WM-DP-183, REV. 0
= 1,2,.., etc Display Max.:

..2...

....................

....................

1
....................
.......... 1

.2.........

1...

2001

2428.6

2
2

2

2
2

...

... .1
1



Raw Data Dump
0.
1.
0.
0.
1.
0.
0.
1.
1.
3.
0.
2.
1.
1.
4.
4.
3.
1.
5.
5.
9.

24.
48.

115.
224.
378.

49.
57.

120.
263.
141.

6.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

for AEA Spectrum:
0.
0.
0.
0.
0.
1.
0.
0.
2.
2.
0.
0.
1.
1.
2.
2.
3.
2.
3.

13.
16.
32.
58.

102.
255.
342.

40.
62.

121.
236.

60.
6.
1.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
2.
0.
0.
0.
0.
0.

1.
0.
0.
0.
0.
1.
0.
0.
0.
1.
2.
0.
4.
1.
2.
6.
2.
2.
8.

10.
10.
19.
57.

140.
276.
396.

47.
61.

139.
270.

52.
0.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
0.

0.
0.
1.
1.
0.
0.
1.
1.
0.
1.
1.
1.
0.
3.
2.
4.
2.
4.
4.
8.

22..
36.
63.
134.
279.
311.
53.
79.

130.
258.
40.
0.
0.
1.
4.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
0.
0.
2.

17a.CNF
0.
1.
0.
0.
0.
2.
3.
0.
1.
0.
1.
1.
2.
2.
3.
1.
2.
2.
7.
8.

10.
29.
81.

171.
274.
221.

40.
74.

159.
282.

40.
1.
1.
0.
3.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
1.
2.
0.

WFC-SD-WM-DP-183, REV. 0
0.
2.
1.
3.
1.
0.
2.
1.
1.
0.
3.
1.
0.
1.
5.
0.
4.
5.
4.

11.
.21.
42.
62.
165.
323.
124.
55.
89.

154.
289.
27.
0.
2.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.

1.
1.
0.
1.
1.
0.
2.
0.
2.
0.
2.
0.
0.
1.
2.
0.
4.
5.
8.
8.

293.
41.
83.

167.
293.

85.
67.
97.

189.
306.

19.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
1.
0.
0.
1.

2.
0.
1.
0.
2.
0.
0.
2.
0.
1.
0.
1.
3.
4.
3.
5.
7.
2.
7.
8.

21...
42.
84.

212.
321.
41.
56.

109.
218.
287.

18.
0.
0.
2.
1.
0.
1.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

1.
1.
1.
3.
0.
0.
1.
0.
1.
1.
1.
1.
3.
1.
3.
2.
4.
5.
7.
8.

251.

39.
89.

216.
333.
42.
52.

116.
208.
251.
17.
0.
1.
1.
0.
3.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
1.
1.
0.
0.

20G2

0.
2.
0.
0.
0.
0.
1.
1.
0.
0.
1.
0.
1.
0.
1.
0.
6.
6.
5.
7.

-21.
44.

116.
226.
374.

41.
55.

117.
236.
214.

8.
0.
1.
0.
1.
0.
0.
0.
0.
0.
1.
0.
2.
1.
0.
0.
0.
0.
0.
0.



WHC-SD-WM-DP-183, REV. 0

G E N E R A L
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
WL8862-BLK

File ID: 18al829.CNF

A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:

5/19/96 @ 2:34
EA18

28806. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final- -Initial Final
319.4 319.4 253.257 253.257

FWHM
Initial.. Final.
12.000 6.295

Tau
InitiaL- inal
6.000 1.208

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Am243

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

1.020 5.270 5.252 0.0180.03 16.94 2.2

Activity
d/m uCi/ea
842.8 0.380E-03

1.020 <--valid peaks only--> 16.94

DETECTOR CALIBRATION
Energy(MEV) = 4.088 + (0.0046)*Channel

Energy range (MeV): 4.088 TO 6.443
Efficiency = 0.0203 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
7972.0
7971.8
8132.1
-160.1

% Recovery
100.000
99.997

102.008
-2.008

Analyzed by:

Peak
ID
1

Totals:

ALJ

2003



1 Legend:

.1
1

1

Spectrum 18a1829 .CNF h"-'C-SD-WM-DP-183, REV. 0
Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

1

................. 1

................................... ...

2004

2429.1



Raw Data Dum
1 0.

11 0.
21 1.
31 0.
41 0.
51 0.
61 0.
71 2.
81 1.
91 0.
01 1.
11 1.
21 0.

.31 1.
41 1.
51 2.

.61 2.

.71 3.
81 4.
91 5.
01 16.
!11 27.
21 45.
31 107.
41 185.
51 312.
61 22.
71 6.
81 0.
91 0.
01 0.
11 0.
21 0.
31 1.
41 0.

[51 1.
161 2.
71 0.

181 1.
[91 1.
[01 0.
Ill 0.
[21 0.
[31 1.
[41 1.
[51 0.
161 0.
171 0.
181 1.
191 1.
511 0.

p for
0.
0.
0.
0.
1.
0.
0.
2.
0.
0.
2.
2.
3.
3.
2.
3.
1.
3.
6.
6.

11.
26.
52.

109.
192.
343.

24.
4.
1.
1.
1.
1.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.

AEA Spectrum:
0.
1.
0.
0.
1.
0.
0.
1.
1.
1.
0.
1.
2.
1.
1.
4.
1.
6.
6.
5.

11_.
24.
50.

121.
218.
307.

20.
2.
0.
0.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.
1.

0.
1.
1.
2.
0.
3.
3.
8.
3.
8.

18.
23.
49.
95.

232.
337.

18.
1.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
1.

18a1829.CNF
1. 0.
0. 0.
0. 1.
1 0.
1 0.
0. 1.
0. 0.
0. 0.
0. 1.
0. 1.
4. 0.
0. 1.
2. 0.
2. 2.
0. 1.
0. 1.
2. 2.
4. 4.
9. 9.

13. 13.
13. 16._
30. 26.
58. 67.

121. 140.
242. 264.
327. 318.

12. 12.
1. 0.
0. 0.
2. 1.
0. 0.
1. 0.
0. 0.
1. 0.
0. 0.
3. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 2.
0. 0.
0. 0.

WHC-SD-WM-DP-183, REV. 0
0. 0. 1.
0. 0. 0.
0. 1. 1.
1. 1. 0.
0. 0. 0.
0. 0. 1.
0. 2. 1.
0. 1. 0.
2. 0. 0.
0. 0. 1.
0.
0.
3.
5.
2.
4.
6.
8.

10.
11.

_ 17.
37.
61.

142.
284.
247.

12.
0.
1.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
1.
0.
2.

0.
0.
3.
2.
1.
2.
2.
5.
6.

10.
18.
29.
75.

164.
257.
150.

8.
0.
0.
1.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.

1.
2.
4.
2.
2.
2.
3.
5.
8.

12.
16.,
38.
81.

150.
284.

77.
12.

0.
0.
3.
0.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

20C5

0.
0.
0.
0.
2.
0.
2.
1.
0.
1.
0.
2.
4.
2.
3.
2.
3.
5.
9.

11.
31.
39.
73.

181.
332.

39.
12.

2.
4.
2.
1.
0.
0.
1.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.



WHO-SD-WM-DP-183, REV. 0

G E N E R A L
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
S96T001036-SAM

File ID: 19a1981.CNF

A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:

5/19/96 @ 2:35
EA19

28806. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Fina.,. Initial Final

38.8 38.8 365.453 365.453
1492.9 1492.9 298.908 298.907
250.3 250.3 254.047 253.235

5.0 5.0 172.399 171.739

FWHM
Initial Final
14.000 8.422
14.000 6.329
12.000 3.465
10.000 2.631

Tau
Initial-...Final.
7.000 1.823
7.000 1.178
6.000 0.588
5.000 0.321

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu236

Cm243
2 Pu238

Am241
3 Am243
4

Totals:

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m
0.020 5.755 5.772 -.0170.04 1.99

5.779 5.772 0.007
0.827 5.487 5.466 0.0210.03 81.00

5.479 5.466 0.013
0.139 5.270 5.256 0.0140.02 13.59

4.881

0.986 <--valid peaks only-->

0.35

96.58

%err
@95
6.3

1.0

3.2
24.7

Activity
d/m uCi/ea
12.7 0.572E-05
17.1 0.768E-05

704.9 0.318E-03
539.9 0.243E-03
86.0 0.388E-04

DETECTOR CALIBRATION
Energy(MEV) = 4.091 + (0.0046)*Channel

Energy range (MeV): 4.091 TO 6.446
Efficiency = 0.1596 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
47013.0
47013.8
46534.6

478.4

% Recovery
100.000
100.002
98.982
1.018

Analyzed by:

-/9s

Peak
ID
1
2
3
4?

ALJ

2006

????



Spectrum 19a1981.CNF WHC-SD-WM-DP-183, REV. 0
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:
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Raw Data Dump

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

1 0.
2.
1.
5.
1.
5.
3.
4.
3.
6.
5.
4.
3.
3.
5.
4.
4.

16.
16.
15.
19.
35.
68.

127.
250.
379.
162.
306.
607.

1290.
1519.

77.
1.
6.
8.

13.
32.
31.

1.
4.
1.
1.
6.
3.
0.
0.
1.
1.
2.
0.
3.

for AEA Spectrum:
0.
1.
4.
1.
2.
2.
3.
4.
3.
1.
5.
6.
4.
5.
4.
8.

11.
14.
19.
22.
26.
46.
54.

132.
266.
389.
167.
301.
632.

1306.
1345.

54.
0.
1.

11.
25.
46.

9.
2.
0.
1.
2.
8.
4.
3.
1.
1.
1.
1.
1.
0.

2.
0.
2.
2.
2.

11.
2.
2.
3.
7.
2.
2.
5.
4.
5.
7.

13.
14.
15.
21.
28.
45.
75.

150.
282.
425.
178.
359.
713.

1259.
811.

34.
3.
8.
6.

18.
35.
5.
3.
1.
1.
4.
8.
6.
0.
2.
1.
2.
1.
2.

2.
0.
2.
6.
2.
3.
4.
7.
4.
3.
6.
3.
1.
6.

11.
5.

11.
14.
12.
19.
34.
42.
76.

174.
280.
395.
180.
368.
740.

1372.
493.

23.
2.
5.

10.
25.
35.
0.
0.
0.
1.
2.
4.
5.
2.
0.
1.
4.
1.
1.

19a1981.CNF
3.
0.
6.
3.
2.
0.
3.
5.
4.
1.
9.
1.
3.
5.
8.
7.
6.
8.

12.
22.
24.
56.
71.

156.
322.
465.
192.
406.
866.

1426.
298.

17.
1.
6.

15.
19.
40.
0.
1.
2.
1-
1.

10.
7.
1.
0.
1-
1.
2.
2.

3.
2.
3.
1.
1.
5.
5.
4.
5.
0.
4.
6.
6.
4.
3.
8.
5.

13.
20.
27.
29.
51.
93.

149.
306.
393.
219.
435.
917.

1477.
203.

3.
1.

10.
12.
31.
43.
1.
2.
0.
2.
3.
3.
6.
1.
1.
1.
2.
0.
0.

WHC-SD-WM-DP-183, REV. 0
7.
0.
:3.
4.
0.
3.
2.
1.
4.
5.
5.
4.
6.
9.
1.

10.
7.
6.

11.
18.
23.
49.
87.

174.
331.
363.
210.
457.
992.

1427.
169.

3.
0.
8.
9.

29.
39.
1.
0.
1.
4.
7.

10.
3.
2.
3.
0.
0.
1.
1.

1.
1.
2.
1.

5.

6.

7.

4.
3.
1.
2.
2.
5.
7.
7.

14.
12.
18.
40.
50.
110.
196.
350.
259.
232.
510.

1030.
1539.
168.

2.
3.

10.
17.
37.
33
0.
0.
2.
1.
5.
8.
3.
1.
2.
1.
2.
0.
2.

1.
2.
2.
2.
3.
5.
5.
7.
4.
3.
5.
3.
4.
3.
8.

11.
10.
13.
14.
18.

_37.,
57.

129.
213.
336.
187.
256.
529.

1068.
1527.

138.
0.
4.
8.

14.
37.
32.
0.
1.
0.
1.
2.
4.
0.
2.
1.
1.
4.
0.
1.

1.
3.
2.
3.
4.
3.
7.
5.
3.
6.
5.
4.
5.
7.
3.
6.

11.
12.
16.
20.
40-.
69.

107.
231.
384.
172.
296.
587.

1157.
1611.

110.
3.
5.
4.

17.
38.
38.
1.
1.
5.
4.
6.
3.
1.
2.
1.
0.
0.
0.
4.

2008



WHC-SD-WM-DP-183, REV. 0

G E N E R A L
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
S96T001036-DUP

File ID: 20a2012.CNF

A N A L Y S I S

Counted on: 5/19/96
Detector: AEA20
Geometry number: 1
Count time:

@ 2:36

28802. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final. jInitial Final

33.8 33.8 365.238 365.238
1326.3 1326.3 299.628 299.626
284.8 284.8 254.540 254.034

3.2 3.2 177.279 175.240

FWHM4
Initial Final
16.000 10.734
14.000 7.012
12.000 3.559
8.000 1.771

Tau
Initji.atLFnat.

8.000 2.203
7.000 1.330
6.000 0.655
4.000 0.337

PEAK RESULTS
Peak Error Limit: 30%

ID Isotope
1 Cm243

Pu236
2 Pu238

Am241
3 Am243
4

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.021 5.779 5.772 0.0070.05 1.87 6.5
5.755 5.772 -.017

0.808 5.487 5.470 0.0170.03 72.06 1.1
5.479 5.470 0.009

0.163 5.270 5.260 0.0100.02 14.55 3.0
???? 4.898 0.15 47.3

Activity
d/m uCi/ea
79.4 0.357E-04
59.1 0.266E-04

3098.3 0.140E-02
2373.2 0.107E-02
454.9 0.205E-03

0.992 <--valid peaks only--> 88.47

DETECTOR CALIBRATION
Energy(MEV) = 4.091 + (0.0046)*Channel

Energy range (MeV): 4.091 TO 6.447
Efficiency = 0.0323 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
42797.0
42795.3
42540.6

256.4

% Recovery
100.000
99.996
99.401
0.599

Analyzed by:

t

Peak
ID
1
2
3
4 ?

Totals:

ALJ



1 Legend: Raw =

.3

2.
3.

2.

3.

3.

2.
3.

2.

Spectrum 20a2012 .CNFVV G-S)-VM-J-183, REV. 0
.... Modeled Peaks = 1c..,.rt: Display Max.:
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Raw Data Du
1 0.

11 1.
21 1.
31 2.
41 0.
51 3.
61 2.
71 4.
81 3.
91 6.
01 5.
11 0.
21 3.
31 2.
41 3.
51 2.
61 8.
71 5.
81 6.
91 13.
01 15.
11 29.
21 62.
31 109.
41 219.
51 363.
61 144.
71 272.
81 526.
91 1024.
01 1412.
11 96.
21 0.
31 8.
41 8.
351 29.
61 32.
71 28.
81 2.
91 2.

*01 0.
:11 3.
21 3.
31 5.
41 2.
51 1.
61 0.
71 2.
81 0.
91 0.

Ill 1.

mp for
0.
2.
1.
1.
3.
2.
3.
5.
3.
4.
2.
5.
2.
1.
6.
6.
8.

10.
7.

15.
21.
31.
60.

158.
238.
383.
148.
295.
593.

1084.
1331.

65.
5.
6.
7.

15.
31.
21.
0.
1.
0.
3.
1.
6.
0.
0.
2.
3.
0.
0.
0.

AEA Spectrum:
1.
1.
0.
3.
4.
5.
3.
5.
2.
2.
5.
2.
1.
3.
6.
5.
6.

10.
7.

20.
23..
40.
76.

124.
276.
409.
155.
318.
589.

1095.
1048.

30.
1.
6.
9.

31.
30.
13.
0.
2.
1.
3.
3.
4.
1.
2.
0.
2.
2.
1.

2.
3.
1.
3.
0.
1.
0.
0.

20a20
0.
2.
2.
0.
4.
3.
2.
1.

3. 4.
1.
2.
5.
0.
3.
4.
7.

11.
13.
15.
21.
24.
43.
69.

158.
253.
444.
152.
339.
662.

1128.
766.

25.
0.
2.

15.
19.
36.
4.
0.
1.
2.
2.
3.
6.
0.
1.
1.
2.
2.
1.

2.
3.
0.
2.
4.
2.
4.
5.
7.
3.

10.
28.
33.
73.

150.
306.
435.
181.
335.
662.

1141.
473.

17.
1.
9.

12.
19.
27.
2.
0.
1.
3.
5.
4.
4.
2.
0.
3.
2.
0.
2.

12.CNF
1.
2.
4.
0.
3.
2.
3.
2.

WHC-SD-WM-DP-
3.
2.
3.
6.
1.
4.
4.
4.

1. 2.
1.
3.
5.
2.
4.
4.
5.
4.

13.
6.

14.
22.
37.
88.

171.
315.
450.
174.
378.
755.

1217.
313.

19.
5.
4.

11.
29.
41.
2.
3.
1.
2.
4.
3.

5.
0.
3.
1.
1.
2.
8.
8.

12.
16.
17.
22.
57.
81.

169.
320.
376.
198.
356.
765.

1350.
212.

5.
3.
2.

13.
22.
35.
0.
1.
3.
2.
5.
6.
3.
3.
3.
1.
2.
3.
1.

0.
1.
2.
2.
1.
0.
2.
2.
1.
1.
4.
5.
1.
3.
3.
5.
5.

10.
10.
14.
32.
46.

101.
197.
323.
322.
233.
448.
822.

1335.
171.

2.
1.
8.

13.
21.
22.
0.
1.
3.
3.
4.
6.
1.
2.
1.
0.
6.
0.
2.

183, REV. 0
2.
4.
4.
2.
3.
2.
1.
6.
3.
6.
5.
3.
4.
2.
5.
5.
6.

10.
17.
27.

- 24.
67.
91.

227.
374.
238.
228.
447.
918.

1326.
133.

0.
5.

10.
13.
32.
29.
0.
0.
0.
2.
6.

10.
4.
1.
3.
0.
1.
1.
1.

2011

0.
0.
1.
1.
1.
2.
5.
2.
4.
5.
2.
2.
6.
5.
5.
2.
5.

12.
11.
20.
28.
61.

105.
189.
367.
173.
226.
494.
950.

1389.
144.
0.
4.
4.

15.
33.
26.

2.
2.
1.
5.
2.
8.
2.
1.
1.
1.
3.
1.
1.



WHC-SD-WM-DP-183, REV. 0 ~ ~~rtC9~

G E N E R A L
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
S96T001563-SAM

File ID: 21a2118.CNF

A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:

5/19/96 @ 2:36
EA21

28806. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final. -Initial Final

44.4 44.4 361.225 361.225
1633.2 1633.2 296.115 296.113
280.6 280.6 251.333 250.403

FWHM Tau
Initial Final Initial-.-Final.
22.000 16.349 11.000 4.194
18.000 12.575 9.000 2.624
14.000 7.459 7.000 1.560

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Cm243

Pu236
2 Am241

Pu238
3 Am243

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.021 5.779 5.747 0.0320.08 2.39
5.755 5.747 0.008

0.824 5.479 5.448 0.0310.06 92.26
5.487 5.448 0.039

0.128 5.270 5.237 0.0330.03 14.38

%err
@95
5.8

0.9

3.2

Activity
d/m uCi/ea
20.1 0.906E-05
15.0 0.675E-05

603.6 0.272E-03
788.0 0.355E-03
89.4 0.403E-04

0.974 <--valid peaks only--> 109.03

DETECTOR CALIBRATION
Energy(MEV) = 4.085 + (0.0046)*Channel
Energy range (MeV): 4.085 TO 6.441

Efficiency = 0.1626 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
53750.0
53745.3
52344.2

1405.8

% Recovery
100.000
99.991
97.384

2.616

Analyzed by:

Peak
ID
1
2
3

Totals:

ALJ

2012



Spectrum 21a2118.CNF WHCSDW--83,H::v~
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 11772.4

3....
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Raw Data Dump
1 0.

3.
2.
2.
2.
3.
1.
3.
2.
4.
2.
3.
2.
2.

10.
7.

12.
6.

20.
13.
36.
46.
79.

138.
278.
463.
258.
380.
783.

1452.
1224.

78.
7.
1.

10.
37.
51.
16.
3.
2.
1.
0.
2.
9.
1.
1.
1.
1.
0.
0.
2.

for AEA Spectrum:
0.
1.
2.
3.
4.
3.
1.
1.
4.
2.
1.
5.
3.
5.
8.

10.
9.

10.
13.
18.
29.
44.
59.

157.
273.
419.
230.
438.
803.

1503.
976.

69.
6.
5.

10.
25.
49.
12.
0.
2.
2.
4.
5.
6.
0.
0.
2.
2.
1.
0.
0.

0.
1.
5.
4.
3.
3.
6.
2.
2.
4.
2.
7.
7.
9.
9.
9.
7.

11.
18.
26.
36.
58.
83.

148.
300.
402.
235.
438.

1024.
1503.

855.
50.

4.
6.

15.
48.
39.
6.
3.
3.
1.
2.
5.
3.
0.
2.
0.
1.
1.
0.

1.
2.
2.
0.
3.
1.
1.
3.
2.
3.
8.
2.
6.

10.
10.
5.
8.
6.

13.
17.
36.
51.

107.
192.
324.
377.
227.
506.

1016.
1680.
640.

30.
5.
3.

16.
26.
35.
7.
3.
1.
0.
5.
7.
8.
0.
0.
0.
1.
1.

0.
2.
3.
2.
3.
3.
3.
1.
2.
6.
1.
3.
2.
3.
5.
4.
6.

17.
8.

23.
_. 31.

62.
93.

159.
303.
356.
260.
498.
998.

1673.
465.

22.
4.
9.

21.
36.
43.
0.
2.
2.
1.
9.
9.
0.
4.
0.
0.
1.
0.

1. 2.

2014

21a118 l- U-S) REV. 0
4.
3.
5.
3.
4.
2.
4.
3.
5.
2.
3.
2.
4.
8.
4.
4.
7.
4.

16.
17.
29.
54.

104.
197.
365.
337.
289.
541.

1139.
1724.
354.

13.
6.

15.
14.
32.
39.
2.
0.
3.
1.
3.
8.
5.
1.
2.
1.
4.
4.
3.

3.
2.
6.
2.
1.
2.
4.
4.
1.
4.
1.
3.
1.
8.
8.
5.

12.
13.
14.
25.
27.
59.

106.
197.
368.
288.
288.
619.

1222.
1711.

249.
5.
6.

10.
30.
29.
36.
2.
1.
0.
1.
5.
4.
2.
1.
2.
0.
3.
0.
3.

3.
3.

4.
2.
:.
4.

10.
8.
4.
9.

4.
14.
10.
8.

14.
26.
39-
70.

119.
231.
376.
279.
308.
600.

1287.
1589.

165.
5.
4.

11.
22.
40.
39.
2.
0.
1.
1.
6.
6.
6.
0.
3.
1.
3.
1.
1.

1.
2.
5.
4.
4.
1.
6.
5.
3.
5.
0.
2.
3.
5.

11.
9.

11.
14.
21.
26.

_ 53..
69.

131.
239.
405.
228.
329.
687.

1378.
1552.

137.
2.
8.
3.

21.
40.
26.
1.
3.
0.
5.
6.
7.
0.
3.
1.
0.
1.
1.
2.

2.
2.
2.
7.
4.
3.
7.
1.
3.
3.
4.

11.
8.
5.
5.
7.
8.

11.
18.
34.
A9.
71.

120.
244.
406.
258.
358.
733.

1417.
1405.

113.
4.
7.

11.
24.
47.
17.
0.
1.
2.
5.
5.
5.
1.
2.
0.
1.
4.
2.
1.



WHC-SD-WM-DP-183, REV. C

G E N E R A L
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
S96T001563-DUP

File ID: 22a2212.CNF

A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:

5/19/96 @ 2:37
EA22

28805. Sec

PEAK ANALYSIS

Peak height
Initial Final

44.4 44.4
1678.2 1678.2
234.8 234.8

4.3 4.3
4.8 4.8

Peak center
Initial Final

363.834 363.834
296.813 296.811
251.677 250.499
170.670 169.518
158.845 158.211

FWHM Tau
Initial Final .InitiaL-
14.000 8.116 7.000
14.000 6.387 7.000
12.000 3.905 6.000
6.000 0.440 3.000

18.000 0.502 9.000

Final.
1.497
1.164
0.589
0.162
0.022

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Cm244

Cm243
2 Pu238

Am241
3 Am243
4
5

Totals:

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/mn

0.023 5.795 5.785 0.0100.04 2.51
5.779 5.785 -.006

0.836 5.487 5.477 0.0100.03 92.59
5.479 5.477 0.002

0.128 5.270 5.263 0.0070.02 14.21
???? 4.891 0.10
????5 4.839

0.987 <--valid peaks only-->

0.73

109.31

%err
@95
5.6

0.9

3.3
76.3
13.3

d/m
13.6
18.7

697.0
533.9

77.8

Activity
uCi/ea

0.613E-05
0.840E-05
0.314E-03
0.240E-03
0. 350E-04

DETECTOR CALIBRATION
Energy(MEV) = 4.111 + (0.0046)*Channel

Energy range (MeV): 4.111 TO 6.466
Efficiency = 0.1845 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
53184.0
53183.6
52879.5

304.5

% Recovery
100.000
99.999
99.427
0.573

Analyzed by:

Peak
ID
1
2
3
4?
5?

ALJ

2015

/// 474



1 Legend: Raw =

3.
.3
.2 .3

2.

.2

3.
3.

.2

Spectrum 22a2212.CNF WHC-SD-WM-DP-183, REV. 0
.... Modeled Peaks = 1,2,.., etc Display Max.:

2
........... 2

...... 2...
............................................ 2...
.. . . . . . . . ..................... 2

2016

11699.3



Raw
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

for
0.

Data Dump
0.
2.
2.
2.
2.
3.
4.
5.
6.
2.
7.
7.
5.
4.

10.
10.
7.

18.
13.
28.
34.
67.
98. 1

159. 1
273. 3
457. 4
246. 2
451. 4
802. 8

1515. 14
898. 5

51.
7.
6.
9.

16.
44.
11.
1.
2.
1.
2.
1.
9.
1.
1.
1.
1.
0.
1.
4.

AEA Spectr
4.
4.
4.
3.
3.
3.
3.
4.
1.
4.
5.
5.
6.
5.
8.

11.
10.
16.
10.
30.
37,.
60.

130.
175.
350.
408.
276.
431.
933.

1467.
334.

17.
6.
9.

14.
35.
39.
2.
3.
2.
3.
3.

10.
8.
1.
1.
3.
1.
2.
1.

um: 22a2212.CNF
5. 0. 2.
2.
0.
5.
6.
0.
2.
8.
1.
2.
4.
6.
6.
5.

10.
10.
16.
11.
27.
25.
44.
64.

104.
185.
318.
400.
244.
506.

1023.
1588.
252.

12.
4.
6.

19.
47.
52.
2.
2.
2.
0.
4.
8.
7.
1.
0.
0.
0.
2.
2.

2.
3.
0.
2.
3.
4.
2.
3.
3.
4.
3.
5.
5.
9.

11.
17.
12.
29.
25.
52.
60.

115.
214.
360.
360.
297.
559.

1062.
1639.

217.
3.
5.

13.
13.
24.
48.
1.
1.
0.
4.
3.
5.
6.
1.
0.
1.
1.
4.
2.

1.
3.
0.
2.
3.
6.
4.
2.
4.
5.
5.
7.
4.
7.

10.
9.

17.
23.
30.
57.
92.

129.
216.
334.
246.
284.
627.

1127.
1700.

181.
1.
5.

12.
25.
40.
35.
1.
0.
5.
2.
0.
9.
5.
1.
2.
1.
0.
3.
0.

WHC-SD-WM-DP-18
2.
0.
3.
3.
0.
2.
4.
1.
2.
1.
5.
4.
2.
8.

11.
5.

13.
13.
21.
40.

-_.42.
71.

139.
239.
369.
221.
319.
655.

1259.
1791.

152.
4.

14.
10.
24.
42.
34.
2.
0.
0.
3.
1.
4.
4.
0.
0.
2.
4.
3.
3.

2.
3.
4.
1.
2.
2.
2.
1.
5.
3.
6.
9.
8.
6.

12.
15.
8.

19.
23.
32.
54.
86.

161.
262.
363.
222.
356.
658.

1274.
1783.

116.
1.

10.
9.

18.
36.
42.
2.
0.
1.
3.
3.
2.
3.
1.
1.
0.
6.
3.
3.

3, REV. 0
1.
3.
2.
1.
5.
3.
3.
3.
2.
4.
3.
5.
7.

10.
8.

13.
14.
18.
28.
27.

__ 54.
79.

151.
234.
401.
194.
361.
731.

1358.
1682.

82.
4.
9.
5.

20.
40.
40.
1.
1.
1.
1.
1.
6.
1.
1.
1.
3.
4.
1.
2.

2017

6.
5.

10.
6.
9.

16.
33.
44.
53.
00.
84.
28.
22.
63.
58.
95.
75.
70.
35.
1.
6.

16.
32.
38.
1.
0.
3.
2.
4.
5.
6.
1.
1.
0.
2.
0.
2.
0.

3.
2.
1.
5.
2.
3.
2.
1.
6.
3.

10.
1.
0.

10.
8.

16.
17.
13.
20.
34.
54.
77.

166.
267.
370.
224.
424.
778.

1407.
1397.

68.
3.
7.

12.
33.
40.
11.
1.
0.
1.
3.
4.
5.
1.
0.
0.
1.
0.
0.
1.



worklistrad Version 0.0 04/18/96
05/20/96 12:22

WHC-SD-WM-DP-183, REV. 0

LABCORE Completed RadChem Report for Worklist#: 8863

Analyst: aid Instrument: AB15 Book# / 2 4 <3

Method: L& 95-/03 ReV/Mod B -2

Worklist Comment: C-106. RUSH. Determine sample size using ludlum. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

0 BAM24101
0
0
0
0
0

S96T001531 0 F.
S96T001531 0 F

S96T001331 0 F
S96T001531 0 F

S96T001531 0 F

S96T001531 0 F

S96T001541 0 F
S96TD01541 0 F

S96T001541 0 F

S96TO01541 0 F

S96T001541 0 F

S96T0O1541 0 F

@AM24101
aAM24101
2AM24101
9AM24101i

2AM24101
SAM24101

AM24101 SOLID
A24101T SOLID

AM24101E SOLID

AN24101
AM24101T.

AM24101E

AM24101
@AM24101 AM241O1E
DAM24101 AM24101T
aAM24101 AM24101

8a024101 AM24101T
8AM24101 AM24101E

SOLID
SOLID
SOLID
SOLID
SOLID
SOLID

SOLID

SOLID
SOLID

3.83E-02 3.47E-2 90.601 % Recovery
100.

1.0
1

100.
1.0

W/A
M/A

N/A

8.84E-1

100.0
1.0

9.46E+01
3.33E+00
<1.73E-2
7.26E+01
1.OOE+02
8.84E-01
2.24E+00
1.04E +02

1.10E+O
9.73E+01
2.28E+00

QAM24101 AM24101 SOLID N/A 1.15E+OO

@AM24101 A1424101E SOLID N/A 1.69E+00

!AM24101 AM24101T SOLID M/A 1.06E+02

@AM24101 AM24101 SOLID 1.15E+0 1.56E+O

BAM24101 AM24101T SOLID 100.0 9.62E+01

@AM24101 AM24101E SOLID 1.0 2.28E+00

94.600
3.330

% Recovery
X Ct Error
uCi/g

72.600. Recovery
100.000 % Ct Error

608.0e-004 uCi/g
0.Oe+000 % Ct. Error
0.1e+000 X Recovery

21.774 RPD

97.300 X Recovery
2.280 % Ct Error

737.0e-004 ucl/g
0.Oe+000 % Ct. Error
0.0e+000 % Recovery

30.258 RPD
96.200 % Recovery
2.280 % Ct Error

Final page for worklist# 8863

Analyst Signature Date Analyst Signature

Revid er Signature 0 Date

Units shown for QC (BLK/BKG) may not reflect the actual units.

2018

Page:

1 STD
1 ST
1 STD
2 BLNK-PREP
2 BLNK-PREP
2 BLNK-PREP

3 SAMPLE.

3 SAMPLE

3 SAMPLE

4 OUP
4 DUP
4 DUP
5 SAMPLE
5 SAMPLE
5 SAMPLE

6 DUP

6 DUP
6 DUP

Date



05/17/96 15:47
A-0004-1

WHC-SD-WM-DP-183, REV L

LABCORE Data Entry Template for Worklist# 8863

Analyst: 4 g instrument: AM01 _ _ Book# 21ThS 3
Method: LA-953-103 Rev/Mod

Worklist Comment: C-106. RUSH. Determine sample size using ludlum. new

S Type Sample# R A Test Matrix Group# Project

1 STD

2 BLNK-PREP

3 SAMPLE

4 DUP

5 SAMPLE

6 DUP

@AM24101 SOLID

@AM24101 SOLID

S96T001531 0 F @AM24101 SOLID

Analytes Requested: AM24101 , AM24101E,

S96T001531 0 F @AM24101 SOLID

S96T001541 0 F @AM24101 SOLID

96000082 C-106 GRAB
AM24101T

96000082 C-106 GRAB

Analytes Requested: AM24101 , AM24101E, AM24101T

S96T001541 0 F @AM24101 SOLID

Final page for

Analyst ignature

worklist 8863

Arfalyst Signature Date / 4

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

2019

Page: 1

Date

-- I , I &1'2 19 -



WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: STDI
Am 241 and Cm 2431244: LA-953-103 (B-0) LIQUID STD

DaeCutdMY B* 241 AEA Frac. (E241)00

STD Sam e Volume In mL 8s) Z !?%29|$%.1O#& A 243 AEA Frac. (C243) 0*fl M' x4i2i
ampleeD.F. 1DFj m 2431244AEA Frac. (CM)

8863 fracer VolumeInmL 4SPK " Otal AT Counts g

D gest D.P. (DF T ount Time mICJ

M24101 racer Book No. Bkground In cm (Bk 043
-243 Tracer Value (dpmL) 1027 241 cpm

LIOUID DtcoNubr1Am243 Cpm1.1

DetDetE0.3 m 2431244 c

96004874 Standard Book No i24S4 EA Count Time mmn w 480
Standard Value In pCImL 0.03825 Am 241 pCiIL *3A741E+1

0 Cm 2431244 pCUL - < 4.5546E+00

NIA
m.241 pCIIL = (C241 * Am-243 Tracer Value *SPKV * DF * DDF* (10OmLJL)) / (C243 * 55' (2220000dpmi/pCl))

WL P ... Cm-243t244 pCUL a (Cm - Am-243 Tracer Value * PKVF - DF * (10OmLL)) I (C243 -3* (2220000dpmpCl))

WB2 67 -M Relative Counting Error = Square Root of [(1I/(Am-243 cpm - min)) + (111 (Am-241 or Cm-2431244 cpm * mmn))} * 1.91 * 100

Am 243 Tracer Recovery n (Total AT Counts I TC - Bkg)* (i/DatEft* C243* 100 /Am-243 Tracer Value * SPKV
S EH

JER Am 241 pCIfmL = 3A7E-02 DETECTION
Relative Countin Error - 3.3% LEVELS

M . .............. In pCilm

NOTE: Cm-243I244 Result Is a LESS THAN Value. Am 241

051206 Cm 243244 pCUmL < 4.55E03 4.E03
Relative Counting Error - 100.0% Cm 2431244

0517f le m 243 Tracer Recovery = 94.6% 4.55E-03

Analyst: AKL Date: 05/20/96

Signature of Chemist JFR Date:

STANDARD.WBI REV 1.2 a- 953103ML

2020
05/20/96I:\953103\OUT\AM8863.WB1

ci



WORKBOOK PAGE: BLANK2 W1 U - D - i3R . u
Am 241 and Cm 2431244: LA-953-103 B-0) LIQUID ) SOLID BLNK-PREP

ToUutt AYVIMS4#]A- 241 AEA Frac. (C241)0

BLNK-PREP a;; I. Volume In mL () 243 AEA Frac. C243)074
OF D.F.' Cm243I244AEA Frae. (Cm

8863 racer Volume In mL SPKV 0.1I0 cl AT Counts 760
DI etGrams oftoldsL T TCount Time (min (C

M24101 .rac.er Book No. ............. .013
An-243 Tracer Value d m/mL 1027 241 cpm 1

SOLID Detector Number 1 Am 243 cpm 1.

Detector Efficlency (DetEfn 0.3032 rn 243244 cpm 0
96004874 EA Count Time m 4*0

Am 241 pCIlg - 1.7333E-02
0 Cm 2431244 pCIl 1.7333E-02

NIA
Ari-241 VCIig = (C241) (Am-243 Tracer Value) (SPKV) (10OOmLIL) (DF) I I (C243) (SS) (g 8L) (2220000dpm/pC) I

.WLJEBS Cm-2431244 pCI/g a (Cm) (Am-24 Tracer Value) (SPKV) (IOOOmLAL) (DF) I[ (C243) (33) (D gIL) (2220000dpmnpC) I

"Ws2ls72 Relative Counting Error = Square Root of [(1I(Am-243 cpm min)) + (1 / (Am-241 or Cm-2431244 cpm *mi))] 1.96 *100

Am 243 Tracer Recovery n (Total AT Counts / TC - Bkg)* (1IetEff)* C243 * 1001 Am-243 Tracer Value * SPKV

NOTE: Am-241 Result Is a LESS THAN Value.
IFR. A241 pCIlg < 1.73E-02 DETECTION

Relative Counting Error = 100.0% LEVELS
In AK IC

9' CNOTE: Cm-243i244 Result is a LESS THAN Value. Am 241

05120 Cm 2431244 pCIIg < 1.73E-02 1.73E.02
7 Relative Counting Error = 100.0% Cm 2431244

05117 Am 243 Tracer Recovery = 72.6% 1.73E.02

12:00 PM0

C-106 GRAB

Analyst AKL Date: 05/20196

Signature of Chemist JFR Date: -1 9/
BLANK.WB1 REV 1.2 U 953103ML (

2021.

I \953103\CUT\AM863.WB1

i I

052M/6



WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: SAM3
Am 241 and Cm 243/244: LA-953-103 (B-0) LIQUID I SOLID SAMPLE

Date Counted M&A*> 21AEA Frac. IC2411 4,±
SAMPLE mple Volume in mL (SS} 40 243 AEA Frac. (C243) f .1*1

Sample D.F. (DF) 2431244 AA Frac. (Cm) '-:
8863 racer Volume In mL (SPKV) IO1tS Ial AT Counts '3P 4

Digest Grams of SoldulL s (Dg/L T Count Time min c
M24101 racer Book No. Bckround In n} 0.13

Am-243 Tracer Value (dpmimL) 1027 241 cpm
SOLID Detector Number 1A 243 .

Detector Efficiency (DetEff) 0.3032 m 2431244 cpm 2._

96004874 EA Count Time (mIn4
Am 241 pClig -8.83"4E-01

0 Cm 2431244 pC~lg -< 6.0773E-02

FUSION01
Am-241 pCl~g u (C241) (Am-243 Tracer Value) (SPKV) (1000mLA4) (DF) I [ (C243) (85) (D g/L) (2220000dpm/pCI) ]

S96TO01531 Cm-243f244 pCl/g . (Cm) (Am-243 Tracer Value) (SPKV) (10OOmLL) (DF) I[ (C243) (SS) (D gIL) (2220000dpm/pC) I

WS2 7 Relative Counting Error = Square Root of [(I(Am-243 cpm * min)) + (1/ (Am-241 or Cm-2431244 cpm * min))] - 1.96 100
m 243 Tracer Recovery - (Tolal AT Counts I TC - Bkg) - (IDetEf) C243 * 100 1 Am-243 Tracer Value * SPKV

KSEH

JFRA , Am241 pCilg - 8.84E-01 DETECTION
Relative Counting Error = 2.2% LEVELS

AIn ijCg
NOTE: Cm-2431244 Result Is a LESS THAN Value. Am 241

105/2010 m 243/244 pCl~g < 6.08E-02 6.08E-02
Relative Counting Error = 6.6% Cm 2431244

1iti M " Am 243 Tracer Recovery = 104.4% 6.08E-02

12:00 PMer

Analyst: AKL Date: 05i20i96
bignature of Chemist: JFR Date: fl t

SAMPLEWBI REV 1.2 (/ 953103ML U

2022

:\953103XOLITAM88M3.WB1

U

05r20196



WHC-SD-WM-OP-183, REV. 0

WORKBOOK PAGE: DUP4
Am 241 and Cm 2431244: LA-953-103 B-0) LIQUID / SOLID DUP

aa.C utdM 
Y 241 A Frac. (C241) 

.0

DUP Sam pe Volume In ml ('s) 1 243 AEA Frac. (C243) 2 9j82
SampleeD.F. OFT< 2431244 AEA Frac. (Cm) 02

8863 racer Volumne In mL IP/~0 a AT Counts ' w
sit Grams of SolIdsIL LITCount Time (mm)l CTCj J

BM24101 T r B.k No. _(.kg) .. 3
An-243 Tracer Value (dpmi/mL) 1027 241 opm

SOLID Detector Number WA 243 cpm 19.32
Detectorioleno DatE 0.3032 2431 cpm

96004874 EA Count Time (min) 4..
Am 241 pCIg - 1.0985E+00

0 Cm 2431244 pCUg - < 7.1395E-02

FUSION01
Am-241 iCVg *(C241) (Am-243 Tracer Value) (SPKV) (1000mLIL) (OF) I[ (C243) (55) (0 g/L) (2220000dpmIICI) I

896T001531 Cm-2431244 pCI/g . (Cm) (Am-243 Tracer Value) (SPKV) (1000MtL) (OF) I[ (C243) (SS) (D gL) (2220000dpm/pC) I

W B2O 872 Relative Counting Error : Square Root of [(1i(Am-243 cpm min)) + (1/ (Am-241 or CM-2431244 cpm * min))] - 1.9G * 100

Am 243 Tracer Recovery a (Total AT Counts I TC - Bkg) * (I/DetEff) C243 - 100 / Am-243 Tracer Value SPKV

JFR 241 pCIg a 1.10E+00 DETECTION
RelatIve Counting Error - 2.3% LEVELS

In uCLl
NOTE: Cm-243I244 Result Is a LESS THAN Value. Am 241

acE Cm 2431244 pCUg < 7.14E.02 7.14E-02
Relative Counting Error = 5.9% Cm 243/244

ft lA 243 Tracer Recovery 97.3% 7.14E-02

CL 10( GRAB

Analst: AKL Date: 05/20/96

Sicnature of Chemist: W JFR Date: P-c> 6
SAMPLE.WBI REV 1.2 il 953103ML '

2023

I:\953103VOURAM8863.WB1

0

ofir21116



WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: SAMS
Am 241 and Cm 243124: LA-953-103 (B-0) LIQUID I SOLID

Date_____Counted_____ MAYA ,i 44 241 AEA Frac. TC241

SAMPLE Sample Volume In mL (5s) Am100 243 AEA Frac. JC243) 0.15
Sampl '.F ,1m2431244AEA Frac. C

8883 racer Volume In mL (SPK) Tot,0 al AT Counts
Digest Grams of SoildsIL (DgJL) nTie(n) TC

M24101 r r .. .. .k round Inc. .Bk

Am-243 Tracer Value (dpniml) 1027 241 c ni

SOLID Detector Number A 243 cpm
Detector Efficiency (DetEfM) 0.3032 ri 2431244 cpm

96004874 AEA Count lime mn 4*0
Am 241 liCUo 1.1491E+02

0 Cm 2431244 pClig - < 7.3658E-02

FUSION01
Am-241 pClUg = (C241) (Am-243 Tracer Value) (SPKV) (1000mLIL) (DF) I [ (C243) (13) (D g/L) (2220000dpmjipCl) I

S96T001541 Cm-243t244 pCI/g * (Cm) (Am-243 Tracer Value) (SPKV) (1000mL.L) (OF) I [ (C243) (SS) (0 giL) (2220000dpmlpCl) I

Relative Counting Error = Square Root of [(I/(Am-243 cpm * min)) + (1/ (Am-241 or Cm-243/244 cpm * min)fl * 1.96 *100

m 243 Tracer Recovery a (Total AT Counts I TO - Bkg) * (1/DetEff) * C243 100 1 Am-243 Tracer Value * SPKV

m241 pClfg - 1.15E+00 DETECTION
Relative Countin Error = 1.7% LEVELS

In CI
NOTE: Cm-243I244 Result is a LESS THAN Value. Am 241

A 050 in 2431244 pClIg < 7.37E-02 7.37E-02
Relative Counting Error = 4.6% Cm 2431244

M 5s1 4 i m 243 Tracer Recovery = 105.8% 7.37E.02

Analyst: AKL Date: 05(20/96

Signature of Chemist V JFR Date: my nn f
SAMPLE.WB1 REV 1.2 4-, 953103ML V

2024

I:\953103\OUT\AMM863.WB1

V

OW"0/6



WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: DUP6
Am 241 and Cm 2431244: LA-953-103 (B-0) LIQUID I SOLID DUP

Date Counted MAY.94 241 AEA Frac. (C2411 C.
DUP Sample Volume In mL (88) <.1 20 M 243 AEA Prac. C243 tiN

Sample D.F. (DF) :m 2431244 AEA Frac. (Cm) B.
8863 racer Volume In mL (SPKVI I1061 AT Counts

Dest Grams of SolidsIL 
(gL

Digest Grams of Sollds/l (DnL r- 41.8 AT Count Time (min) IT C)
M24101 racer Book No. Ba

Am-243 Tracer Value (dpm/mL) 1027 Ab Cor 118.1
SOLID Detector Number 243 cpm All,

Detector Efficiency (DetEff) 0.3032 m 2431244 cpm Y .15
96004874 AEA Count Time mm n '" 48

Am 241 pC - 1.5556E+00
0 Cm 2431244 pCI - 9.6934E-02

FUSION01
Am-241 pCilg = (C241) (Am-243 Tracer Value) (SPKV) (1000mL/L) (OF) I [ (C243) (58) (0 giL) (2220000dpm/pC) ]

896T001641 Cm.243=244 pC1lg a (Cm) (Am-243 Tracer Value) (SPKV) (1000LL) (1F) I [ (C243) (SS) (D g/L) (2220000dpmnpC) )

Relative Counting Error = Square Root of [(1I(Am-243 cpm - min) + (1 / (Am-241 or Cm-243244 cpm * mln)] * 1.96 * 100
A 243 Tracer Recovery . (Total AT Counts / TC - Bkg) * (1lDetEf) * C243 * 100 / Am-24 Tracer Value * SPKV

JF 241 pCIg - 1.56E+00 DETECTION
Relative Counting Error 2.3% LEVELS

A In uCI~a
NOTE: Cm-243/244 Result Is a LESS THAN Value. Am 241

V 05Il Cm 2431244 pCUg < 9.69E.02 9.69E02
Relative Counting Error = 5A% Cm 2431244

IT081S17 243 Tracer Recovery = 96.2% 9.69E-02

C-1l6tGRAB -

Anal st: AKL Date: 05/20/96
Signature of Chemist: JFR Date: me 9 L
SAMPLE.WB1 REV 1.2 U 953103ML 0 J

2025

1:W953l03%CtJT1AM8863.WB1 rl/20om



G E N E R A L

WHC-SD-WM-DP-1 83, REV. 0
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
WL8863-STD

File ID: 23a2346.CNF

A N A L Y S I S

Counted on: 5/19/96
Detector: AEA23
Geometry number: 1
Count time:

@11: 7

28801. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final.-, Initial Final
279.5 279.5 298.589 298.589
352.7 352.7 253.090 253.033

FWHM
Initial Final
14.000 5.957
12.000 4.993

Tau
Initijal..Final....,
7.000 1.434
6.000 1.055

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu238

Am24 1
2 Am243

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.403 5.487 5.471 0.0160.03 12.57 2.5
5.479 5.471 0.008

0.542 5.270 5.261 0.0090.02 16.91 2.2

Activity
d/m uCi/ea
1312.4 0.591E-03
1005.2 0.453E-03
1283.9 0.578E-03

0.945 <--valid peaks only--> 29.47

DETECTOR CALIBRATION
Energy(MEV) = 4.097 + (0.0046)*Channel
Energy range (MeV): 4.097 TO 6.453

Efficiency = 0.0133 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total;
14975.0
14976.6
14147.4

827.6

% Recovery
100.000
100.011
94.474
5.526

Analyzed by:

Peak
ID
1
2

Totals:

VR

2026



Spectrum 23a2346.CNF WM 3 V. 0
1 Legend: Raw = .... Modeled Peaks = 1,2,.. etc Display Max.:

2

1

2681.1

.... 22
.......................................... 2....

......................................... 2 ....

................ 1

....................... 1

2027
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Raw
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

Data Dump
0.
0.
0.
1.
0.
3.
1.
1.
0.
3.
3.
1.
1.
7.
5.
2.
6.
7.

10.
20.
26.
33.
57.
90. 1

201. 2
341. 3

54.
48.
85.

198. 2
269. 2

13.
0.
0.
1.
1.
0.
1.
0.
1.
0.
0.
0.
0.
0.
2.
1.
0.
1.
1.
0.

AEA Spectrum:for
0.
0.
1.
0.
1.
1.
1.
1.
1.
0.
1.
1.
3.
5.
4.
5.
6.

11.
10.
10.
23.
39.
62.
10.
11.
47.
30.
55.
9.

21.
10.
12.
0.
0.
0.
0.
0.
1.
0.
0.
3.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.

0.
3.
0.
0.
0.
1.
2.
1.
2.
4.
2.
0.
3.
1.
4.
3.
8.
4.

14.
11.
2t.4..
43.
54.

113.
242.
407.

53.
48.

115.
222.
124.

8.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.

0.
0.
1.
1.
2.
1.
2.
3.
2.
1.
2.
5.
4.
7.
5.
6.
5.
7.

18.
21.

- 27.
35.
68.

123.
250.
393.

41.
43.

126.
211.

73.
2.
1.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
1.
1.
1.
0.
0.
*1.

2@28

23a2346.CNF
2. 1.
1. 1.
1. 3.
0. 2.
4. 3.
2. 0.
1. 1.
0. 1.
1. 2.
1. 0.
7. 4.
4. 4.
5. 3.
7. 3.
9. 6.
7. 7.

10. 3.
22. 9.
16. 13.
18. 19.
23. 23.
39. 45.
62. 66.

123. 119.
293. 289.
374. 300.
59. 50.
85. 64.

133. 113.
239. 261.
50. 38.
3. 2.
0. 0.
0. 1.
5. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 1.
1. 0.
1. 0.
1. 0.
0. 0.
2. 0.

0.
1.
0.
1.
0.
2.
1.
1.
2.
2.
2.
4.
1.
3.
6.
5.

13.
10.
16.
19.
28.
54.
72.

150.
254.
199.
48.
59.

148.
261.

32.
0.
0.
0.
2.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
1.
1.
1.

4.
2.
5.
9.
8.

13.
9.

17.
- 24-

52.
81.

163.
296.
108.
72.
81.

146.
324.
25.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.

nt
0

3
0

1

3

3
a
3
3
7
10
6
7
12
28
25
59
92

183
338
64
50
90

171
304
23
0
0
1
0
0
1
0
0
1
0
0
0
0
0
0
1
0
1
1

.

.

.

.

.

.

.

.
.
.
.
.
.
.
.
.
.
.
,
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

V. v

1.
1.
0.
1.
0.
1.
0.
2.
0.
1.
1.
5.
4.
2.
7.
8.
5.

14.
20.
21.

SO.
118.
197.
363.

58.
52.
88.

179.
281.

14.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.
1.
0.
0.
0.
0.
1.
0.
0.



Westinghouse Hanford Co.
A L P H A E N E R G Y

Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
WL8863-BLK

File ID: 24a2449.CNF

A N A L Y S I S

WHC-SD-WM-DP-183, REV. 0

Counted on: 5/19/96
Detector: AEA24
Geometry number: 1
Count time:

@11: 9

28803. Sec

PEAK ANALYSIS

Peak height Peak center FWHM Tau
Initial Final_, -Initial - Final -. Initial -Final . - InitiaL.Einal_..
328.0 328.0 253.467 253.467 12.000 5.866 6.000 1.348
12.4 12.4 181.432 181.171 62.000 152.733 31.000 17.527

PEAK RESULTS
Peak Error Limit: 30%

ID Isotope
1 Am243
2 Np237

Pu242

Totals:

AEA
Frac

0.874
0.103

Peak Centroid Count %err
Exp. Obs. Diff. FWHM Rate c/m @95
5.270 5.256 0.0140.03 15.18 2.3
4.769 4.923 -.1540.70 1.78 18.1
4.891 4.923 -.032

0.977 <--valid peaks only-->

Activity
d/m uCi/ea
716.5 0.323E-03
95.8 0.432E-04
83.4 0.376E-04

16.96

DETECTOR CALIBRATION
Energy(MEV) = 4.090 + (0.0046)*Channel
Energy range (MeV): 4.090 TO 6.445

Efficiency = 0.0214 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
8334.0
8333.6
8143.2

190.8

% Recovery
100.000
99.995
97.711
2.289

Analyzed by:

G E N E R A L

Peak
ID
1
2

VR

2'29



Spectrum 24a2449.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

... .. 1 11.

.................. 1

....................................

...........................................................

................. 1

-2030

2425.9

.2

.2

.2
12
.2
2.
2.
2.
2.



Raw Data Dum
1 0.

11 0.
21 1.
31 0.
41 1.
51 0.
61 0.
71 0.
81 0.
91 3.
01 1.
11 1.

.21 1.

.31 2.

.41 4.

.51 7.

.61 6.

.71 10.

.81 17.

.91 19.
01 24.
11 26.
21 62.
31 99.
41 161.
51 335.
61 24.
71 2.
81 0.
91 0.
01 1.

311 0.
21 0.

331 0.
341 0.
351 0.
361 1.
371 0.
381 0.
391 0.
01 1.

111 0.
121 0.
131 0.
141 0.
151 1.
161 0.
171 0.
181 0.
191 1.
511 0.

p for
0.
1.
1.
2.
1.
0.
3.
1.
2.
2.
3.
0.
3.
4.
5.
1.
6.

10.
20.
13.
26.
28.
52.
93.

176.
322.

19.
3.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum:
0.
0.
1.
3.
0.
2.
1.
0.
1.
3.
0.
2.
0.
1.
3.
4.
6.

14.
16.
17.
21...
35.
44.
96.

185.
348.

31.
0.
0.
3.
2.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.

0.
1.
1.
0.
2.
0.
1.
0.
0.
1.
4.
4.
4.
3.
6.
9.
8.

11.
8.

17.
26.
36.
61.

123.
201.
362.

13.
1.
0.
0.
0.
0.
1.
1.
1.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.
1.
0.
1.
0.
1.

24a244
0.
0.
1-
1.
0.
1.
1.
0.
3.
1.
2.
3.
3.
2.
3.
5.
5.

10.
18.
16.
31.
37.
46.

104.
235.
327.

19.
0.
0.
0.
0.
0.
0.
0.
2.
1.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
2.
0.
0.

9. CNF
0.
3.
0.
2.
1.
1.
1.
0.
2.
2.
3.
3.
4.
5.
4.
4.
6.

13.
13.
14.
30.
44.
64.

118.
226.
314.
25.
0.
0.
3.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
2.
0.
1.

WHC-SD-WM-DP-183,
0. 0. 0.
0. 1. 0.
1. 0. 1.
0. 1. 0.
1. 1. 0.
2. 2. 0.
3. 1. 2.
2. 2. 3.
3. 0. 1.
1. 2. 4.
0. 3. 3.
3. 5. 4.
8. 3. 4.
9. 8. 4.
6. 2. 6.
6. 8. 7.
6. 11. 7.

18. 10. 9.
9. 17. 12.

28. 21. 21.
26. 37------28.-
33. 51. 37.
72. 50. 75.

115. 108. 128.
269. 260. 257.
266. 155. 72.

20. 15. 10.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 1.
0. 0. 1.
0. 0. 1.
1. 0. 2.
0. 0. 0.
0. 1. 0.
0. 0. 0.
0. 0. 2.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
1. 0. 0.
0. 0. 0.
0. 0. 0.
0. 1. 0.
0. 0. 0.

REV.0
1.
0.
2.
0.
1.
2.
2.
0.
3.
5.
3.
3.
5.
3.
5.
4.
9.

19.
18.
23.
32-.. - -

49.
74.

159.
303.
43.
10.
0.
1.
0.
0.
0.
0.
0.
2.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
1.

2031



b- / /

Westinghouse Hanford Co.
A L P H A E N E R G Y

Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
S96T1531-SAM-AM

File ID: 25a2529.CNF

A N A L Y S I S

WHC-SD-WM-DP-183, REV. 0

Counted on:
Detector:
Geometry number: 1
Count time:

5/19/96 @11: 9
AEA25

28806. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final-. -Initial Final

42.5 42.5 365.334 365.334
1646.8 1646.8 298.158 298.157
363.2 363.2 252.846 252.276
12.9 12.9 108.886 108.847
9.6 9.6 105.787 104.416

FWHM
Initial Final..
14.000 7.728
12.000 6.384
12.000 6.683

242.000 1.000
234.000 1.000

Tau
Initial.-Final

7.000 1.830
6.000 1.401
6.000 1.245

121.000 0.100
117.000 0.100

PEAK RESULTS
Peak Error Limit: 30%

ID Isotope
1 Cm244

Cm243
2 Pu238

Am241
3 Am243

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.018 5.795 5.777 0.0180.04 2.02
5.779 5.777 0.002

0.727 5.487 5.468 0.0190.03 79.68
5.479 5.468 0.011

0.181 5.270 5.257 0.0130.03 19.85
???? 4.597 0.99
???? 4.577 0.73

%err
@95
6.3

1.0

2.5
9.1

16.0

d/m
69.0
94.5

3776.9
2892.9

684.5

Activity
uCi/ea

0.311E-04
0.426E-04
0. 170E-02
0. 130E-02
0.308E-03

0.927 <--valid peaks only--> 101.55

DETECTOR CALIBRATION
Energy(MEV) = 4.097 + (0.0046)*Channel

Energy range (MeV): 4.097 TO 6.452
Efficiency = 0.0293 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
52615.0
52619.1
49582.1

3032.9

% Recovery
100.000
100.008
94.236
5.764

Analyzed by:

2032

G E N E R A L

Peak
ID
1
2
3
4?
5?

Totals:

VR



Spectrum 25a2529.CNF WHC-SD-WM-DP-183, REV. (2
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

.3...
.3......

.2.
............
............
............
............
2..

2
................. 2
................ ........................ 2 .
............................................... 2

2033

10592.1
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Raw Data Dump
1

1
1

0.
6.
7.
5.
4.
7.

13.
12.

5.
3.
8.

12.
10.
14.
20.
19.
15.
29.
26.
45.
50.
90.

125.
143.
255.
493.
228.
318.
622.
208.
496.

68.
7.
5.

11.
21.
37.
22.

0.
0.
0.
3.
3.
7.
0.
0.
0.
0.
1.
0.
0.

0
2
3
3
8
5
2
8

13
4
7
8

12
15
22
14
24
28
41
52
55
79

115
161
276
476
244
389
642

1335
1002

55
4
8
6

19
28
11

0
0
1
3
2
4
0
0
0
0
0
0
0

for AEA Spectrum:
1
3
3
2
6
8
7
5
2
4

10
14
16

9
18
15
22
38
26
58
55
94

120
203
289
497
250
408
666

1378
644

32
3
5
9

30
51

4
0
1
2
2
3
5
0
0
0
0
0
0

4
2
3
6
2

10
10

5
6
7

16
7

18
15
16
20
22
45
38
50
60
91

131
210
335
518
246
383
760

1430
390

17
5
8
7

22
50

0
0
0
3
1
3
2
0
0
0
0
0
0

25a2529.CNF WHC-SD-WM-DP-18
5.
3.
2.
7.
3.
2.
3.
8.
8.
9.

17.
10.
16.
13.
14.
26.
25.
29.
41.
48.
69.
92.

141.
188.
351.
461.
275.
439.
803.

1423.
286.

8.
5.

10.
18.
26.
44.

1.
0.
0.
2.
2.
5.
9.
0.
1.
0.
0.
1.
0.

4.
3.
8.
8.
5.
3.
8.
7.
5.
7.

11.
5.
9.

19.
27.
22.
32.
33.
35.
49.
67.

100.
145.
230.
369.
410.
278.
463.
864.

1598.
249.

6.
4.
3.

13.
22.
44.

0.
1.
1.
5.
1.
4.
8.
0.
0.
0.
0.
0.
0.

5.
4.
2.
6.
5.

10.
12.

5.
3.
7.

10.
7.
9.

23.
16.
25.
30.
31.
48.
45.

-_85-
93.

126.
211.
367.
298.
304.
511.
934.

1786.
209.

5.
3.
9.

16.
29.
42.

1.
1.
0.
2.
5.
2.
2.
0.
0.
0.
2.
0.
0.

2.
3.
1.
8.
6.
4.
3.
5.

10.
6.

12.
15.
12.
16.
18.
26.
26.
29.
46.
57.

117.
152.
241.
396.
247.
302.
489.
995.

1746.
144.

2.
6.
5.

17.
25.
43.

1.
0.
1.
0.
0.
7.
2.
0.
0.
0.
0.
0.
0.

3, REV. 0
7.
5.
1.
6.
5.
5.
9.

11.
13.
12.
16.
11.
12.
17.
18.
30.
31.
32.
44.
50.

97.
140.
220.
465.
239.
344.
555.

1038. 1
1776. 1

128.
2.
9.

12.
19.
31.
42.

0.
0.
1.
2.
1.
4.
0.
0.
0.
0.
0.
0.
0.

2034

2.
5.
7.
5.
2.
8.
6.
8.
6.
6.

13.
14.
10.
13.
25.
20.
29.
37.
51.
56.

91.
142.
282.
447.
238.
338.
588.
198.
710.

98.
3.
3.
4.

14.
32.
31.

0.
1.
0.
0.
5.
1.
0.
0.
0.
1.
0.
0.
0.



G E N E R A L

WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
S96T1531-DUP/AM

File ID: 26a2630.CNF

A N A L Y

Counted on: 5/19/96
Detector: AEA26
Geometry number: 1
Count time:

@11:10

28803. Sec

PEAK ANALYSIS

Peak height
Initial Final

48.4 48.4
8.5 8.5

2039.3 2039.3
360.0 360.0
12.2 12.2
0.0 0.1
0.0 0.1

Peak center
-Initial Final
365.676
360.862
297.088
251.456
158.388
144.460
140.849

365.676
359.029
297.087
250.805
157.410
144.460
140.849

FWHM Tau
Initial - FinaL---.Initial--linal-.
10.000 4.632 5.000 0.802
6.000 1.065 3.000 6.946
14.000 6.033 7.000 1.375
12.000 5.191 6.000 1.017
74.000 488.736 37.000 147.051
0.000 0.100 0.000 0.100
0.000 0.100 0.000 0.100

PEAK RESULTS
Peak Error Limit: 30%

ID Isotope
1 Cm244

Cm243
2
3 Pu238

Am241
4 Am243
5 Pu242

Np237

AEA
Frac

0.022

???? ~

Peak Centroid
Exp.
5.795
5.779

0.791 5.487
5.479

0.152 5.270
0.022 4.891

4.769

Obs.
5.792
5.792
5.762
5.477
5.477
5.264
4.834
4.834
4.775
4.758

Diff.
0.0030
-. 013

0
0
0
0

FWHM Ra
.02

0100.03
002
0060.02
0572.25
065

Count %err
te c/m @95

2.67 5.5

0.09 154.
95.32 0.9

18.32 2.6
2.67 25.3

0.00 *****
0.00 9821.

d/m
88.

121.

4383.
3357.

612.
88.

101.

Activity
uCi/ea

0.398E-04
0.545E-04

0
0
0
0
0

197E-02
151E-02
276E-03
399E-04
458E-04

0.987 <--valid peaks only-->

DETECTOR CALIBRATION
Energy(MEV) = 4.110 + (0.0046)

Energy range (MeV): 4.110 TO
Efficiency = 0.0302 CP

*Channel
6.465

M/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit

Total
57855.0
57857.1
57156.8

% Recovery
100.000
100.004
98.793

2035

/ 7

S I S

Peak
ID
1
2?
3
4
5
6?
7?

Totals: 118.98



Residuals

Analyzed by:
VR

WHC-SD-WM-DP-183, REV. 0

2036

698.2 1.207



Spectrum 26a2630.CNF WHC-SD-W-DP-183, REV. 0
1 Legend: Raw = .... Modeled Peaks = 1,2,. .,, etc Display Max.: 13404.2

3
... :.............3 ..
. .......................................... 3...
.................................... 3
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Raw Data
1 0.

11 1.
21 2.
31 0.
41 4.
51 3.
61 2.
71 4.
81 4.
91 4.
01 6.
11 9.
21 9.
31 5.
41 13.
51 9.
61 11.
71 20.
81 20.
91 39.
01 39.
11 63.
21 94.
31 188.
41 307.
51 504.
61 247.
71 402.
81 763.
91 1656.
01 1185.
11 63.
21 5.
31 6.
41 13.
51 28.
61 48.
71 6.
81 1.
91 0.
01 0.
11 1.
21 8.
31 6.
41 0.
51 0.
61 0.
71 0.
81 0.
91 0.
11 0.

Dump for
0.
3.
2.
2.
5.
2.
2.
6.
5.
4.
3.
3.
5.

13.
10.
13.
18.
26.
23.
45.
51.
58.
97.

182.
271.
500.
242.
398.
824.

1667.
656.

28.
7.
3.
9.

16.
47.
4.
0.
0.
2.
3.
4.
6.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum:
3.
2.
1.
2.
2.
4.
2.
3.
2.
5.
6.
5.
6.
8.
6.

20.
15.
24.
19.
27.
4-.
48.

106.
192.
330.
526.
250.
454.
973.

1800.
436.

20.
4.
6.

12.
23.
35.

0.
0.
0.
4.
2.
1.
6.
0.
0.
0.
0.
0.
0.

5
1
4
3
4
3
3
1
6
4
8
3
5
9

16
7

22
23
24
31
57
60

110
208
380
452
263
458
988

1809
341

8
2
9

17
33
51

1
0
2
0
8
3
4
0
0
0
1
0
0

26a2630.CNF
1. 3.
1. 4.
2. 2.
0. 3.
0. 4.
2. 3.
4. 2.
2. 8.
1. 3.
5. 6.
4. 2.
4. 4.
5. 4.
6. 7.

13. 9.
13. 13.
10. 13.
22. 18.
30. 26.
30. 36.
40. 50.
72. 76.

102. 120.
201. 203.
372. 380.
345. 273.
245. 282.
493. 561.

1156. 1145.
1980. 2082.
285. 233.

5. 2.
2. 9.
7. 9.

14. 22.
22. 35.
45. 48.

0. 1.
0. 1.
0. 1.
0. 1.
3. 4.
6. 10.
6. 7.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.

WHC-SD-WM-DP-183, REV. 0
2.
2.
4.
3.
6.
4.
2.
4.
5.
5.
4.
6.
4.
6.

10.
19.

8.
28.
31.
35.
59.
81.

130.
241.
431.
200.
298.
548.

1272.
2177.

187.
2.
6.
7.

23.
41.
59.

0.
1.
1.
1.
6.
5.
3.
0.
0.
0.
1.
0.
0.

3.
2.
2.
0.
0.
3.
5.
3.
3.
8.
2.
6.
9.
8.

11.
11.
16.
13.
34.
28.
52-
79.

133.
257.
466.
219.
317.
676.

1433.
2254.

170.
7.
4.
9.

15.
55.
43.

1.
0.
1.
0.
3.
7.
2.
0.
0.
0.
0.
0.
0.

1
2
0
2
9

10
9

16
10
23
22
23

.-. 50
84

149
256
493
215
331
705

1509
2132

115
2
5
9

25
42
40

0
0
0
3
4
7
0
0
0
0
0
0
0

2.
4.
5.
1.
4.
1.
3.
5.
2.
6.
7.
8.
6.

16.
11.
14.
16.
20.
28.
34.

105.
141.
276.
470.
243.
344.
711.

1574.
1630.

79.
6.
5.

10.
22.
54.
21.

1.
1.
0.
2.
1.
5.
0.
0.
0.
0.
0.
0.
0.
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WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
S96T1541-SAM/AM

File ID: 27a2716.CNF

Counted on: 5/19/96
Detector: AEA27
Geometry number: 1
Count time:

VI

A N A L Y

@11:11

28802. Sec

PEAK ANALYSIS

Peak center
-Initial- Final
432
363
296
252
140
98
77
63
53
18

106
978
414
192
484
764
425
316
720
994

432
363
296
251
139
98
77
62
53
18

106
961
411
269
827
284
425
002
273
523

FWHM
Initial - Final.-
10
14
14
10

106
18
18
10
22
34

000
000
000
000
000
000
000
000
000
000

3.196
6.591
8.991
4.561

398.653
1.274

29.994
0.956
2.486
8.457

Tau
Initial-..Fina1__...
5.000 0.498
7.000 1.056
7.000 1.530
5.000 0.540

53.000 131.163
9.000 8.567
9.000 12.608
5.000 5.092

11.000 0.195
17.000 17.777

PEAK RESULTS
Peak Error Limit: 30%

ID Isotope
1
2 Pu236

Cm243
3 Am241

Pu238

Np237
Np237

AEA
Frac

0.020

0.780

0.164
0.026

Exp.
Peak Centroid

6
5.755 5
5.779 5
5.479 5
5.487 5

5
4.640 4
4.769 4

4
4
4
4
4

Obs. Diff. FWHM
.080
.767
.767
.456
.456
.248
.736
.736
.545
.449
.378
.338
.178

0
0
0

0120.03
012
0230.04
031

0.02
-. 0961.83
0.033

Count
Rate c/m

0.63
4.20

161.65

33.94
5.30 1

0.10
0.63
0.11
0.82
0.17

%err
@95
11.2

d/m

4.4 158
212

0.7 6345
8284

2.1 1252
2.7 3260

224
107.
20.9
56.4
11.7
41.5

Activity
uCi/ea

).712E-04
).956E-04
).286E-02
).373E-02
).564E-03
).147E-02

. 101E-03

0.989 <--valid peaks only--> 205.08

DETECTOR CALIBRATION
Energy(MEV) = 4.093
Energy range (MeV):

Efficiency =

+ (0.0046)*Channel
4.093 TO 6.448
0.0271 CPM/DPM

2)39

S I S

Peak
ID
1?
2
3
4
5
6?
7?
8?
9?

10?

height
Final._

10.9
68.9

2656.5
453.0

26.7
8.6

11.1

Peak
Initial

10.9
68.9

2656.5
453.0

26.7
8.6

11.1
11.4
11.4

5.8

11
11
5

4
4
8

Totals:



TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite
Residuals

Total
99509.0
99517.5
99630.5

-121.5
fit

WHC-SD-WM-DP-183, REV. 0
% Recovery
100.000
100.009
100.122
-0.122

Analyzed by:

2040

VR



Spectrum 27a2716.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 18913.2

3.

................. 3

............................... 3..

..................................................... 3 ..

........................................... 3

2041

5.
5.
54.
54.
5.4
.3.
.. 3

4..

4

3
.4...
... 44.
.. 3.. 4.

34

3.



Raw Data Dump for AEA Spectrum: 27a2716.CNF
1 0. 0. 10. 11. 8. 10. 2. 12. 13. E.

11 7. 7. 9. 10. 8. 6. 12. 14. 1 . 10.
21 12. 9. 12. 8. 5. 7. 2. 10. 1:. 8.

31 7. 9. 12. 8. 4. 13. E. 12. 9. 11.
41 6. 13. 11. 14. 17. 12. 12. 11. 1). 12.
51 12. 14. 10. 20. 19. 10. 9. 9. 12.
61 16. 14. 22. 11. 15. 17. 2. 14. 11. 24.
71 16. 23. 14. 14. 13. 10. 21. 11. 18. 13.
81 12. 12. 15. 21. 30. 13. 19. 23. 26. 23.
91 15. 21. 21. 20. 24. 20. 17. 29. 23. 32.
101 17. 17. 16. 21. 18. 18. 27. 23. 16. 27.
111 22. 22. 16. 16. 34. 24. 30. 19. 2,. 23.
121 28. 18. 25. 20. 31. 16. 25. 33. 26. 32.
131 33. 29. 30. 38. 49. 36. 39. 30. 41. 36.
141 47. 36. 35. 36. 34. 31. 32. 42. 37. 35.
151 35. 52. 46. 51. 41. 40. 45. 46. 46. 52.
161 51. 44. 49. 59. 66. 68. 52. 58. 62. 78.
171 67. 67. 57. 65. 81. 78. 68. 69. 87. 95.
181 94. 90. 94. 86. 86. 77. 85. 80. 91. 79.
191 93. 104. 91. 106. 119. 127. 108. 102. 112. 125.
201 122. 140. 134- 154. 116. 136. 165. 169- __156... 1-6..
211 174. 174. 169. 188. 194. 198. 190. 201. 189. 224.
221 247. 235. 223. 265. 263. 274. 303. 333. 315. 368.
231 344. 384. 389. 439. 428. 491. 475. 481. 468. 520.
241 559. 604. 623. 629. 643. 677. 634. 746. 758. 744.
251 812. 845. 853. 810. 691. 592. 501. 465. 530. 489.
261 575. 539. 595. 516. 611. 610. 661. 673. 715. 758.
271 805. 846. 912. 947. 1024. 1063. 1171. 1196. 1242. 1320.
281 1467. 1494. 1522. 1651. 1794. 1867. 1951. 2047. 2074. 2245.
291 2351. 2413. 2468. 2624. 2762. 2773. 2748. 2805. 2522. 2267.
301 1649. 1108. 811. 663. 544. 476. 356. 308. 233. 156.
311 99. 75. 38. 15. 14. 6. 6. 8. 4. 6.
321 9. 14. 6. 7. 6. 12. 7. 16. 16. 13.
331 12. 11. 18. 16. 19. 15. 14. 22. 24. 23.
341 27. 30. 31. 28. 35. 39. 38. 48. 38. 31.
351 44. 45. 53. 57. 38. 58. 55. 60. 50. 55.
361 65. 73. 71. 78. 69. 65. 68. 59. 36. 22.
371 7. 2. 2. 3. 1. 3. 0. 1. 1. 0.
381 3. 3. 4. 3. 2. 2. 1. 0. 1. 1.
391 1. 4. 0. 1. 0. 2. 1. 3. 3. 3.
401 4. 4. 3. 3. 6. 6. 3. 4. 4. 4.
411 4. 1. 5. 3. 5. 7. 8. 5. 4. 12.
421 8. 10. 7. 6. 11. 13. 7. 7. 9. 8.
431 10. 13. 13. 10. 8. 2. 2. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

451 0. 0. 1. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 1. 0. 0. 0.

471 0. 1. 1. 0. 0. 2. 0. 0. 0. 0.

481 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.
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Westinghouse Hanford Co.
A L P H A E N E R G Y

Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
S96T1541-DUP/AM

File ID: 28a2817.CNF

WHC6-i(WM-DP-1 83, REV. 0

A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:

5/19/96 @11:12
EA28

28805. Sec

PEAK ANALYSIS

Peak height Peak center FWHM Tau
Initial Final_ . Initial Final initial _ FinaL____Initialina

64.3 64.3 366.298 366.298 12.000 5.253 6.000 1.071
2511.6 2511.6 298.018 298.018 14.000 6.188 7.000 1.428

365.8 365.8 252.615 252.012 12.000 4.323 6-.000 0.880

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Cm244

Cm243
2 Pu238

Am241
3 Am243

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.023 5.795 5.791 0.0040.02 3.18
5.779 5.791 -. 012

0.834 5.487 5.477 0.0100.03 116.91
5.479 5.477 0.002

0.126 5.270 5.266 0.0040.02 17.69

%err
@95
5.0

0.8

2.7

Activity
d/m uCi/ea
97.0 0.437E-04

132.9 0.599E-04
4950.6 0.223E-02
3791.9 0.171E-02
544.6 0.245E-03

0.983 <--valid peaks only--> 137.78

DETECTOR CALIBRATION
Energy(MEV) = 4.107 + (0.0046)*Channel

Energy range (MeV): 4.107 TO 6.462
Efficiency = 0.0328 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
67278.0
67281.2
66146.2

1131.8

% Recovery
100.000
100.005
98.318

1.682

Analyzed by:

2043

G E N E R A L

Peak
ID
1
2
3

Totals:

VR



Spectrum 28a2817.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

15862.3

-

. .3.....

2
............. 2
.............................. 2 .
........................................................ 2 .....
............................................................. 2
..2...
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Raw Data Dump

21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
1.
1.
3.
3.
0.
2.
0.
4.
1.
2.
5.
6.
5.
6.
7.

11.
13.
15.
15.
53.
59.

137.
282.
519.
230.
411.

1014.
2009.
2062.

99.
3.
4.

16.
31.
62.
33.
0.
0.
1.
3.
2.
5.
0.
0.
0.
0.
1.
0.
0.

0.
2.
3.
0.
0.
1.
1.
5.
1.
1.
3.
3.
5.
4.
4.
4.
5.

14.
16.
17.
31.
50.
98.

138.
320.
529.
258.
417.
969.

2122.
1390.

80.
4.
6.

14.
26.
51.
11.
2.
1.
2.
0.
6.
9.
0.
0.
0.
0.
0.
0.
0.

1.
1.
0.
0.
2.
1.
1.
1.
3.
4.
5.
0.
4.
5.
7.
9.
8.
4.

18.
21.
2-.-
45.
72.

172.
327.
555.
252.
462.

1038.
2067.

807.
44.
2.

10.
11.
37.
76.
3.
0.
2.
1.
5.
7.
2.
0.
0.
0.
0.
0.
0.

0.
1.
2.
1.
1.
4.
1.
2.
1.
2.
2.
4.
4.
6.
3.
6.

14.
13.
14.
14.
30.
53.
82.

202.
359.
547.
290.
537.

1140.
2257.

584.
26.
5.
1.

18.
32.
63.
0.
1.
1.
1.
2.

12.
6.
0.
0.
0.
0.
0.
0.

3.
1.
0.
2.
2.
1.
1.
4.
1.
3.
0.
1.
6.
2.
4.
4.
8.
6.

18.
26.

- 35.
45.
82.

188.
398.
483.
270.
587.

1218.
2338.

400.
13.
1.

12.
25.
39.
58.
0.
1.
0.
2.
2.
5.
9.
1.
0.
0.
0.
0.
0.

0.
1.
3.
4.
0.
1.
0.
4.
4.
1.
1.
0.
5.
5.
5.
7.
7.

11.
17.
18.
45.
78.
98.

208.
404.
407.
282.
602.

1305.
2425.

338.
4.
5.
4.

13.
43.
58.
2.
1.
0.
1.
3.
8.
9.
0.
0.
0.
1.
0.
0.

for

2.
3.
1.
2.
0.
3.
1.
1.
2.
2.
1.
3.
1.
8.
9.

10.
13.
17.
26.
37_
60.

114.
252.
417.
306.
286.
637.

1441.
2529.

300.
1.
4.
7.

22.
36.
73.
0.
0.
0.
0.
3.
8.
8.
0.
0.
0.
0.
0.
0.

0.
1.
2.
2.
2.
2.
2.
2.
4.
5.
1.
3.
6.

11.
7.

11.
8.

11.
19.
4 9---
60.

118.
256.
451.
212.
350.
741.

1568.
2688.

262.
2.
7.
5.

28.
56.
66.
0.
0.
1.
2.
5.
9.
5.
0.
0.
0.
1.
0.
0.

WIp-SD-Wk4-DP-

2045

AEA ESpectrum: 28a2817.CN 183, R
1.
1.

7.3.
0.
7.
3.
1.
4.
2.
2.
5.
4.
2.
0.

10.
13.
18.
24.
27.

__38-
70.

138.
253.
474.
239.
352.
787.

1740.
2757.

192.
2.
4.

10.
15.
55.
56.
0.
0.
0.
0.
5.
6.
0.
0.
1.
0.
0.
0.
0.

EV. 0
2.
3.
0.
1.
0.
1.
3.
4.
3.
6.
5.
1.
4.
7.
8.
6.

12.
23.
17.
34.

87.
137.
265.
482.
244.
380.
856.

1809.
2538.

146.
5.
2.
8.

35.
57.
47.
0.
0.
2.
5.
5.
9.
1.
0.
0.
0.
0.
0.
0.



worklistrad Version 0.0 04/18/96
05/20/96 12:23

Page: 1
WHC-D-WM-DPI-183, REV. 0

LABCORE Completed RadChem Report for Worklist#: 8864

Analyst: akl Instrument: AB15 Book# )221/ f1/

Method: 4 --%3 -/0 3 Rev/Mod

Worklist Comment: C-106. RUSH. Determine sample size using ludlum. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

STD 0 . AM24101 AM24101 SOLID 3.83E-02
STD 0 2A424101 AM24101T SOLID 100.
STD 0 . AM24101 AM24101E SOLID 1.0
BLNK-PREP 0 SAM24101 AM24101 SOLID 1
BLNK-PREP 0 KAN24101 AM24101T SOLID 100.
BLNK-PREP 0 9AM24101 AM24101E SOLID 1.0
SAMPLE S96T001678 0 F .AM24101 AM24TO SOLID N/A
SAMPLE S96T001678 0 F 9AM24101 AM24101E SOLID N/A
SAMPLE 596T001678 0 F .AM24101 AM24101T SOLID */A
DUP S96T001678 0 F 2AM24101 AN24101 SOLID 7.03E-1
DUP S96T001678 0 F AM24101 AM24101T SOLID 100.0
DUP S96T001678 0 F 2AM24101 AM24101E SOLID 1.0
SAMPLE S96T001689 0 F *AM24101 AM24101 SOLID N/A
SAMPLE S96T001689 0 F @AM24101 AM24101E SOLID N/A
SAMPLE S96T001689 0 F AM24101 AM24101T SOLID N/A
DUP S96T001689 0 F 2AM24101 AM24101 SOLID 1.03E+0
DUP S96T001689 0 F EAM24101 AM24101T SOLID 100.0
DUP S96T001689 0 F 2AX24101 AM24101E SOLID 1.0

3.72E-2 97.128 % Recovery
9.08E+01 90.800 % Recovery
3.30E+00 3.300 X Ct.Error
<1.31E-2 uCi/g
9.14E+01 91.400 % Recovery
1.OOE+02 100.000 % Ct Error
7.OSE-O1 611.Oe-004 u.I/s.
2.64E+00 0.Oe+000 % Ct. Error
8.27E+01 O.0e+O00 tRecovery
7.15E-1 1.693 RPD

8.42E+01 84.200 X Recovery
2.75E+00 2.750 % Ct Error
1.03E+00 983.Oe-004 uC./
2.85E+00 0.Oe+OOO % Ct. Error
7.SOE+01 O.Oe+000 % Recovery
9.80E-1 4.975 RPD

9.28E+o1 92.800 % Recovery
2.62E+00 2.620 % Ct Error

Final page for worklist# 8864

Analyst Signature Date Analyst Signature

viewer Signatur Date

ve--Jtt9 ' C 15J

Units shown for QC (BLK/BKG) may not reflect the actual units.
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05/17/96 15:51
A-0004-1

WHC-SD-WM-DP-183, REV, 01r r (4

LABCORE Data Entry Template for Worklist# 8864

Analyst: 4 Instrument: AM01 Book# L)LL b43

Method: LA-953-103 Rev/Mod

Worklist Comment: C-106. RUSH. Determine sample size using ludlum. new

S Type Sample# R A Test Matrix Group# Project

1 STD

2 BLNK-PREP

@AM24101 SOLID

@AM24101 SOLID

S96T001678 0 F @AM24101 SOLID 96000174 C-106 GRAB
Analytes Requested: AM24101 , AM24101E, AM24101T

S96T001678 0 F @AM24101 SOLID

S96T001689 0 F @AM24101 SOLID 96000174 C-106 GRAB
Analytes Requested: AM24101 , AM24101E, AM24101T

S96T001689 0 F @AM24101 SOLID

Analyst Signature

Final page for worklis # 8864

DVte ralyst Signa e Date

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

2047

Page: 1

3 SAMPLE

4 DUP

5 SAMPLE

6 DUP



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: STD1
Am 241 and Cm 243I4: LA-953-103 (-0) LIQUID STO

Date Counted MALY--9 A241 AEA Frac. (C241 40.4
STD SampI. Volume In mL (s . A 243 AEA Frac. C243- 0.g

Samp e D.F. FI(F) 1 s m243244 AEA Frac. Cm D8864 racer Volume in mL 'SPKV 10 otal AT Counts 11
DI at F.DDFI T Count Time (min C >', 1

nM24101 . BckroundIn em Bk
24TrcrValue d mL. 1027 2410 eni

LIQUID Detector Number 243 c fn
Dtcor Efficleno et 0.3032 mf 2431244 c ni

9100487 tandard Book No 7% 2'.' EA Count Time 'min), MO
Standard Value In uCI/mL 0.03825 AM 24 OIUL 3.15E0

0 Cm 2431244 IsCiL = 4.6035E+00

N/A
m-241 pCi/L a (C241 * Am-243 Tracer Value * SPKV DF * DDF * (1000mlL)) I (C243 * 35 * (2220000dpm/pCi))

WLUB4 Cm-2431244 pCllL - (Cm * Am-US Tracer Value * SPKV * DF * DDF * (1000mlL)) / (C243 * 33 - (2220000dpm/pCQ)

WB2OI7 ' "'Relative Counting Error = Square Root of [(1/(Am-243 cpm * min)) + (1 / (Am-241 or Cm-2432244 cpm min)) * 1.96* 100
243 Tracer Recovery * (Total AT Counts ITC - Bkg)* (1lDetEf) C243- 100 lAm-24a Tracer Value * SPKV

Am 2411 pCl~mL -3.72E.02 DETECTION
Relative Counting Error * 3.3% LEVELS

AKL in UCimL
NOTE: Cm-2431244 Result is a LESS THAN Value. Am 241

05820108'Cm 243/244 pCIlmL < 4.60E-03 4.60E-03
Relative Counting Error = 100.0% Cm 2431244

05171196 m 243 Tracer Recovery 90.8% 4.60E-03

1200PM'

C408 GRAS

nalyst: - - - AKL Date: 0520j96
Signature of Chemist: L,- 9 JFR Date:

C-, 953103ML (I

2048
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WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: BLANK2
Am 241 and Cm 243I4: LA-953-103 (B-0) LIQUID I SOLID BLNK-PREP

Date Counted MAYAOS 241 AEA Frac. (C241) 
BLNK-PREP Sample Volume in int. (s> ' .-> A 243 AEA Frac. (C243) 1.054

Sample D.F. (DF) I m 2431244 AEA Frac. (Cm) $
8864 racer Volume in mL (SPKV) ,.1* otal AT Counts 814

Digest Grams of Solids/L (DgIL) T Count Time (min) (T C)'3
M24101 racer Book No. __124_ Bac kod In (k)

-243 Tracer Value (dpr/iL 1027 241 c.m
SOLID Detector Number 1AM 24 p1.4

Detector Efficiency (DetEff} 0.3032 m 243244 cPm ,

96004875 EA Count Time (mn) " 410
Am 241 pCIf - 1.3054E-02

MCm 2431244 CUu - 1.3054E-02

A-241 pClg= (C241) (Am-243 Tracer Value) (SPKV) (1000TmLL) (DF) / [ (C243) (3) (D giL) (2220000dpm/pCI) I
WLWO864 Cm-2431244 pClIg s (Cm) (Am-243 Tracer Value) (SPKV) (10OOmLlL) (OF) / [(C243) (89) (0 giL) (2220000dpmpC)]

Relative Counting Error = Square Root of [(Il(Am-243 cpm * min)) + (1 I (Am-241 or CM-2431244 cpm * min))] * 1.96 * 100
Am 243 Tracer Recovery z (Total AT Counts I TC - Bkg) * (1DetEff) C243 *100 1 Am-243 Tracer Value * SPKV

SEH
NOTE: Am-241 Result is a LESS THAN Value.

SJFR 241 pCilg I < 1.31E-02 DETECTION
Relative Counting Error = 100.0% LEVELS

In pCKL
NOTE: Cm-2431244 Result is a LESS THAN Value. Am 241

S05/2 m 2431244 pClg < 1.31E-02 1.31E-02
Relative Counting Error * 100.0% Cm 243/244

-05f7 Am 243 Tracer Recovery = 91.4% 1.31 E-02

C4 006PM
C-I0 GORA

Analyst AKL Date: 05/20/96
Siqnature of Chemist: JFR Date:
BLANK.WB1 REV 1.2 (, 953103ML

2049

\953103%OUMAM8864.WB1

6)

05/20196



WHC-SD-WMDP-183, REV. 0

WORKBOOK PAGE: SAM3
Am 241 and Cm 243/244: LA-953-103 (B-0) LIQUID I SOLID SAMPLE

Date Counted&.14 241 AEA Frac. (C241) Ot.
SAMPLE Sample Volume In mL (SS) 0.10* 243 AEA Frac. C2431 1' 0.240

Sample D.F. (DF)'- m 2431244 AEA Frac. (Cmj'' 02
6864 racer Volume In mL (SPKV) I.10 otal AT Counts ' 1

Digest Grams of SolidulL. (DgIL) 7 ount Time (mini fC l
race r Book No. 1Ul3"t akground In cpm (RiaBk>, ~

-4 Tracer Value (dpn/mL) 1027 241 cpm
SCUD Detector Number _ _ Am 243 c ,m

Detector Efliclency (DetEfij 0.3032 ni2431244 0Dm .. 1
96004875 AEA Count Time (mn) 480

Am 241 plig "7.0307E-01
0 Cm 243244 pCl~g - C 6.1084E-02

FUSION01
Am-241 pCilg = (C241) (Am-243 Tracer Value) (SPKV) (1001nmUL) (DF) I I (C243) (93) (D g/L) (2220000dpmpCl) ]

896T001678 Cm-2431244 pClig a (Cm) (Am-243 Tracer Value) (SPKV) (1100mLJL) (DF) / (C243) (35) (D g/L) (2220000dpm/pCI) ]

Relative Counting Error = Square Root of [(1I/(Am-243 cpm *mn)) + (1/ (Am-241 or Cm-243244 cpm* min)) *1.96 *100
im 243 Tracer Recovery - (Total AT Counts I TC - Skg) - (1/D3tEff) C243 * 100 1 Am-243 Tractr Value * SPKV

241 pCIlg - 7.03E-01 DETECTION
Relative Counting Error 2.6% LEVELS

In pCho
NOTE: Cm-243I244 Result Is a LESS THAN Value. Am 241

105120 Cm 2431244 pCilg < 6.11E-02 6.11E-02
Relative Counting Error - 7.9% Cm 243/244

AOfl7 . Am 243 Tracer Recovery 82.7% 6.11 E-02

12:OWPM

nast: AKL Date: O5U2096
Si nature of Chemist: $$t Ra JFR Date: -rr,..96

SAMPLE.WB1 REV 1.9/ 953103M9L

2050

.\953103\OUT\AM8864.WB1

(i



WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: DUP4
Am 241 and Cm 243/24: LA-953-103 (B-0) LIQUID I SOLID DUP

Date Counted 2MAY49S4# A 241 AEA Frac. (C241) 0.751
DUP mple Volume In mL (SS) <.10< Ar 243 AEA Frac. (C243) 0.248

Sample D.F. (DF) _ m 2431244 AEA Frac. (Cm 0.0
8864 racer Volume In mL (SPKV) #.IM otal AT Counts $174

Digest Grams of Solids/L (DglL) Count me (min) ITC) 3*
AM24101 rae __ookM__ No. k on3ncm (3a

Am-243 Tracer Value (dpm/mL) 1027 241 cpm 4.BO
SOLID Detector Number 1__ _243 _p 14

Detector Efficiency (DetEff) 0.3032 m 2431244 Cpm ....
96004875 T(mn)4

Am 241 pC-g 7.1618E-01
0 Cm 243/244 pCIl 5.6577E-02

FUSIONOl
tm-241 pCIg a (C241) (Am-243 Tracer Value) (SPKV) (1000mlJL) (OF) I [ (C243) (88) (D g/L) (2220000dpntpCI) ]

S96T001678 Cm-243/244 pCls a (Cm) (An-243 Tracer Value) (SPKV) (1000mLL) (DF) I [ (C243) (83) (D g/L) (2220000dpmapC) ]

Relativ Counting Error = Square Root of [l(l(Am-243 cpm - min)) + ( (Am-241 or Cm-2431244 cpm - min))] - 1.96 100
m 243 Tracer Recovery a (Total AT Counts I TC - fkg) * (11IOtEf)t* C243 * 100 1 Am-243 Tracer Value * SPKV

Am241 pCl~g - 7.15E-01 DETECTION
Relative Counting Error = 2.8% LEVELS

In pCAK
NOTE: Cm-243/244 Result Is a LESS THAN Value. Am 241
Cm 243/244 pClIg < 5.66E-02 5.66E-02
RelatIve Counting Error - 9.0% Cm 243/244

SY m 243 Tracer Recovery = 84.2% 5.66E.02

C12:00_

c -1D6 G A

A nal st AKL Date: 06120/96
Signature of Chemist: JFR Date:
SAMPLE.WB1 REV 1.2 U 953103ML 0 0I

2051

1\953103%"UTXAM8864.WBi 05=2196



WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: SAMS
Am 241 and Cm 243124: LA-953-103 (B-0) LIQUID I SOLID SAMPLE

Date Counted A O*S 41AAFrac. JC241) O4
SAMPLE Sample Volume in mL (as) 4 ! ''Z Uh 243 AEA Frac. C243) 0*

Sample D.F. (DF)'-' In 2431244 AEA Frae. (Cm)Ot
8864 tracer Volume in mL (SPKV ' I ,I otal AT Counts

Digest Grams at SoIldsJL (DglL)TConTie(n) I) ........

u24101 racer Book No. -fl843 Back round In e., ,Bk ,.,_ :
Az-243 Tracer Value (dpnmmLl 1027 241 _ __

SOLID Detector Number 1I m24 Ip 14.27
Detector Efficiency (DtEU) 0.3032 m 24312 a.2

96004875 EA Count Time mn 4S-An241 pCit 1.0320E+00

0 Cm 2431244 pCg < < 9.8326E-02

FUSION01
amm-241 pCI/g = (C241) (Am-243 Tracer Value) (SPKV) (1000tmUL) (DF) / (C243) (33) (D g/L) (2220000dpmpCi) I

896T001689 Cm-243/244 pCI/g . (Cm) (Am-243 Tracer Value) (SPKV) (1000mL.L) (DF) I [ (C243) (SS) (D gL) (2220000dpm/pCI)

Relative Counting Error = Square Root of [1(Am-243 cpm * min)) + (11 (Am-241 or CM-243/244 cpm * min))} * 1.90 100

m 243 Tracer Recovery = (Total AT Counts I TC - Bkg) * (1/DetEf) * C243 * 100 / Am-243 Tracer Value * SPKV

241 pCIg - 1.03E+00 DETECTION
Relative Counting Error 2.9% LEVELS

A K In pCig
NOTE: Cm-2431244 Result is a LESS THAN Value. Am 241

05l2t 96 Cm 243/244 pCig < 9.83E-02 9.83E02
Relative Counting Error - 10.2% Cm 2431244

08/1719K Am 243 Tracer Recovery = 78.0% 9.83E-02

Anal st AKL Date: 05/20196
Si nature of Chemist: JFR Date:
SAMPLE.WB1 REV 1.2 " 953103ML 0

2052

I \953103\OUTAM8864.WBI

,j

05/20/9



WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: DUP6
Am 241 and Cm 243/244: LA-953-103 (B-0) LIQUID I SOLID DUP

Date Counted MA4* 241 AEA Frac. (C2411CA
DUP Sample Volume In mL (5 i.) 24SAEAFrac. aC243m .

Sam le D.F. OF ?0 m243244 AEA Frac. Cm 0
8864 racer Volume In mL (SPKV .1 otal AT Counts "M 9g

1)1 est GramsoftSolds/L (Dl. TCount Time (min C // $
racer Book No. 13541 Back round Inc ,m Bk ,3:

Am-243 Tracer Value d mImL 1027 241 c / 2

SOLD Detector Number Cla 243 C 17.ii
Detector Effilclenc DetE 0.3032 m 243244 c .5

96004875 EA Count Time mmln 4 S
Am 241 PC - 9.7969E-01

0 Cm 2431244 pCI - 7.7658E-02

FUSION01
Am-241 pCIlg s (C241) (Am-.24 Tracer Value) (SPKV) (1000mlJL) (OF) I [ (C243) (53) (D gIL) (2220000dpm/pCI) I

S96T001689 Cm-243/244 ICug (Cm) (Am-243 Tracer Value) (SPKV) (1000mLJL) (DF) I [(C243) (35) (D g/L) (2220000dpm/pCI) I

W 2 Relative Counting Error * Square Root of [(1I(Am-243 cpm* mmn)) + (1/ (Am-241 or Cm-243244 cpm* min))] * 1.96 * 100
m 243 Tracer Recovery a (Total AT Counts I TC - Bkg) (1I/DetEf)* C243 * 100 / Am-243 Tracer Value * SPKV

241 pCUg - 9.80E-01 DETECTION
Relative Countln Error 2.6% LEVELS

In maClip
NOTE: Cm-243I244 Result Is a LESS THAN Value. Am 241
Cm 2431244 pCIg < 7.77E-02 7.77E-02
Relative Counting Error - 9.0% Cm 2431244

0 1 7t 9 A243 Tracer Recovery = 92.8% 7.77E-02

C-lot bRAt

Analyst: AKL Date: 05120i96

Sionature of Chemist: JFR Date:

SAMPLE.WB1 REV 1.2 C/ 953103ML U

2053

I:\953103%OtUTM8864.WB1



WHC-SD-WM-DP-183, REV. 0

G E N E R A L
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
WL8864-STD

File ID: 23a2345.CNF

A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:

5/19/96 @ 2:41
EA23

28801. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final-Initial Final
246.3 246.3 297.895 297.895
273.7 273.7 252.579 252.393

FWHM
Initial Final-
16.000 6.477
12.000 6.015

Tau
Initial- -Final-s
8.000 1.231
6.000 0.956

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu238

Am24 1
2 Am243

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.445 5.487 5.468 0.0190.03 13.21 2.5
5.479 5.468 0.011

0.559 5.270 5.258 0.0120.03 16.60 2.3

Activity
d/m uCi/ea
1379.8 0.622E-03
1056.9 0.476E-03
1260.9 0.568E-03

1.004 <--valid peaks only--> 29.82

DETECTOR CALIBRATION
Energy(MEV) = 4.097 + (0.0046)*Channel

Energy range (MeV): 4.097 TO 6.453
Efficiency = 0.0133 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
14252.0
14251.7
14312.0

-60.0

% Recovery
100.000
99.998

100.421
-0.421

Analyzed by:

Peak
ID
1
2

Totals:

ALJ

2054



Spectrum 23a2345.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

.2.

................ 2....... .

...........................'.2 .........

1.

. ............. 1

............... 1
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Raw Data Dum
1 0.

11 0.
21 0.
31 0.
41 0.
51 0.
61 0.
71 0.
81 1.
91 1.
.01 0.
.11 2.
.21 2.
.31 1.
.41 4.
51 6.
61 6.
L71 4.
181 11.
[91 22.
01 17.
111 36.
?21 42.
?31 110.
?41 191.
?51 304.
61 49.
71 56.
?81 108.
?91 180.
301 217.
311 7.
321 1.
331 1.
341 0.
351 0.
361 1.
371 0.
381 0.
391 0.
401 0.
411 0.
421 0..
431 0.
441 0.
451 0.
461 0.
471 1.
481 0.
491 1.
511 0.

p for
0.
0.
1.
1.
0.
2.
0.
1.
1.
1.
0.
1.
2.
2.
3.
3.
8.
5.
8.

14.
14.
35.
60.
108.
251.
311.
58.
67.

111.
185.
162.

6.
0.
0.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.

AEA Spectrum:
0.
1.
0.
0.
0.
0.
1.
1.
1-.
2.
1.
2.
3.
1.
4.
4.
5.
6.

20.
21.
26..
44.
77.

123.
250.
296.

42.
66.

114.
197.

98.
6.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.
0.

0.
0.
0.
0.
0.
1.
1.
2.
0.
2.
1.
1.
2.
1.
4.
6.
5.

10.
11.
19.
20.
51.
63.

132.
253.
330.

56.
72.

131.
204.

50.
1.
0.
0.
0.
1.
1.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.

23a23
0.
0.
0.
0.
0.
0.
1.
0.
1.
1.
0.
3.
1.
2.
5.
6.
7.
9.

19.
20.
24.
32.
90.

137.
242.
285.

55.
79.

161.
216.

39.
1.
0.
3.
1.
0.
3.
1.
1.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.

45.CNF
0.
0.
1.
0.
1.
0.
0.
3.
1.
1-.
3.
0.
4.
2.
3.
7.
9.

14.
11.
17.
28.
42.
95.

137.
282.
266.

47.
81.

143.
226.

28.
0.
0.
0.
2.
1.
1.
0.
0.
0.
0.
0.
0.
1.
1.
0.
1.
2.
1.
0.

w rsYMt~

2.
0.
0.
0.
0.
3.
0.
1.
1.
2.
2.
3.
2.
3.
4.
2.
8.
3.

16.
23.
32.
52.
91.

134.
282.
174.

54.
75.

153.
291.

18.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.

C.
1.
1.
C.
2.
1.
1.
1.
2.
2.
3.
1.
1.
2.
4.
3.
8.
4.

15.
16.
35
62.
97.

163.
292.
108.

57.
93.

176.
256.

18.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
2.
0.
a.
0.
0.
0.
0.
0.

2056

0.

1i.
0.

2.
5.
0.
6.
6.

14.
21.
19.

55.
90.

201.
266.
45.
51.
101.
187.

273.
14.

0.
1.
0.
0.
3.
1.
0.
0.
0.
0.
0.
0.
0.
1.
2.
0.
1.
0.
0.

0.
4.
1.
0.
0.
4.
0.
0.
1.
1.
1.
3.
1.
5.
5.
9.
7.
9.

17.
28.

66.
99.

169.
280.

60.
55.

107.
187.
225.

15.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
1.
1.
0.



WHC-SD-WM-DP-183, REV. 0

G E N E R A L
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
WL8864-BLK

File ID: 24a2448.CNF

A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:

5/19/96 @ 2:42
EA24

28801. Sec

PEAK ANALYSIS

Peak height Peak center FWHM Tau
Initial Final.- -Initial Final Initial FinaL __ InitiaL _Finat
329.1 329.1 253.431 253.431 12.000 5.939 6.000 1.095

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Am243

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95
1.054 5.270 5.256 0.0140.03 17.84 2.1

Activity
d/m uCi/ea
841.9 0.379E-03

1.054 <--valid peaks only--> 17.84

DETECTOR CALIBRATION
Energy(MEV) = 4.090 + (0.0046)*Channel

Energy range (MeV): 4.090 TO 6.445
Efficiency = 0.0214 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
8119.0
8121.0
8561.4
-442.4

% Recovery
100.000
100.024
105.449
-5.449

Analyzed by:

XI

Peak
ID
1

Totals:

ALJ

2057



Spectrum 24a2448.CNF YV--'-YM-r- , =t:y. 'g

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 2473.5

11
.... 1................

.................................. . .

......................................................

.. .......... 1
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Raw Data Dump for AEA Spectrum: 24a2448.CNF
1 0. 0. 0. 0. 2. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

21 0. 0. 0. 1. 0. 0. 0. 0. 0. 0.

31 1. 0. 0. 0. 1. 1. 0. 0. (. 0.

41 0. 0. 0. 0. 1. 0. 0. 0. 1. 0.
51 0. 1. 0. 0. 1. 0. 0. 0. 0. 0.

61 0. 1. 0. 1. 1. 0. 2. 1. 0. 0.

71 0. 0. 1. 0. 1. 2. 1. 1. 0. 0.

81 1. 0. 0. 0. 0. 0. 0. 1. 0. 0.

91 1. 1. 0. 0. 0. 0. 0. 0. 0. 1.

101 0. 0. 1. 0. 0. 2. 0. 0. 0. 0.

111 0. 0. 1. 1. 1. 0. 0. 0. 0. 1.

121 0. 0. 0. 0. 0. 3. 0. 1. 4. 0.

131 1. 0. 1. 3. 1. 0. 2. 0. 1. 3.

141 2. 1. 3. 1. 0. 1. 2. 0. 1. 0.

151 5. 1. 0. 3. 0. 1. 1. 5. 1. 1.

161 1. 4. 1. 2. 1. 1. 0. 0. 1. 3.

171 1. 1. 1. 2. 2. 3. 4. 5. 4. 1.

181 2. 2. 6. 6. 3. 10. 6. 2. 3. 8.

191 10. 8. 5. 7. 18. 10. 7. 13. 6. 13.

201 11. 18. 10..- 14. 19. 15. 18. 20 13. 28.

211 17. 31. 27. 29. 32. 34. 27. 41. 39. 51.

221 36. 44. 67. 52. 51. 65. 92. 70. 95. 98.

231 101. 102. 97. 135. 155. 129. 160. 158. 192. 182.

241 185. 212. 216. 226. 248. 266. 265. 278. 288. 327.

251 321. 319. 342. 356. 333. 321. 253. 169. 73. 37.

261 29. 21. 20. 21. 15. 15. 17. 9. 7. 10.

271 9. 7. 1. 2. 1. 0. 1. 1. 0. 0.

281 0. 0. 0. 0. 0. 0. 2. 2. 1. 1.

291 1. 0. 1. 1. 0. 0. 1. 4. 2. 1.

301 1. 1. 1. 0. 0. 0. 0. 0. 0. 0.

311 0. 0. 0. 1. 0. 0. 0. 0. 0. 0.

321 0. 0. 0. 0. 0. 0. 1. 0. 0. 0.

331 0. 0. 0. 0. 1. 0. 0. 0. 1. 0.

341 0. 0. 0. 0. 2. 2. 0. 1. 0. 1.

351 0. 0. 0. 0. 0. 0. 0. 0. 3. 0.

361 1. 1. 1. 0. 0. 0. 0. 0. 1. 0.

371 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

381 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.

391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

401 1. 0. 0. 0. 0. 0. 0. 0. 0. 0.

411 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.

421 0. 0. 0. 0. 0. 0. 0. 1. 1. 0.

431 0. 0. 0. 0. 1. 0. 1. 0. 0. 0.

441 0. 0. 0. 1. 0. 0. 0. 0. 0. 0.

451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

461 1. 0. 0. 1. 0. 0. 0. 0. 0. 0.

471 0. 0. 1. 0. 1. 1. 0. 0. 0. 0.

481 2. 0. 0. 0. 0. 0. 1. 0. 0. 0.

491 0. 1. 0. 0. 1. 1. 0. 0. 1. 0.

511 0. 0.
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WHC-SD-WM-DP-183, REV. C

G E N E R A L
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
S967001678-SAM

File ID: 25a2528.CNF

A N A L Y S I S

Counted on: 5/19/96
Detector: AEA25
Geometry number: 1
Count time:

@ 2:43

28802. Sec

PEAK ANALYSIS

Peak height Peak center FWHM
Initial Final._Initial Final. Initial Final->

20.4 20.4 367.560 367.560 8.000 2.628
739.4 739.4 297.670 297.666 14.000 6.867
281.3 281.3 252.909 252.580 10.000 3.996
10.0 10.0 167.547 166.817 24.000 96.432

Tau

4.000 0.327
7.000 1.165
5.000 0.676
12.000 13.492

PEAK RESULTS
Peak Error Limit: 30%

ID Isotope
1 Cm244

Cm243
2 Pu238

Am241
3 Am243
4 Np237

Pu242

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.023 5.795 5.787 0.0080.01 1.41 7.5
5.779 5.787 -.008

0.696 5.487 5.466 0.0210.03 43.42 1.4
5.479 5.466 0.013

0.249 5.270 5.259 0.0110.02 15.55 2.8
0.019 4.769 4.864 -. 0950.44 1.16 18.4

4.891 4.864 0.027

Activity
d/m uCi/ea
48.1 0.217E-04
65.9 0.297E-04

2058.4 0.927E-03
1576.7 0.710E-03
536.0 0.241E-03
45.7 0.206E-04
39.7 0.179E-04

0.987 <--valid peaks only--> 61.55

DETECTOR CALIBRATION
Energy(MEV) = 4.097 + (0.0046)*Channel

Energy range (MeV): 4.097 TO 6.452
Efficiency = 0.0293 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
29939.0
29940.0
29544.7

394.3

% Recovery
100.000
100.003
98.683

1.317

Analyzed by:

Peak
ID
1
2
3
4

Totals:

ALJ

2060
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Spectrum 25a2528.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

3.

2.

5094.6

.3.......

....... 3.

.2
2

....... 2

........................... 2.....

.......................... 2

20GI

.3

2.

4.
4.
43.
4.3.
2..3
.2..
.. 2.
...2

.3..

....

.2..



Raw Data Dump for AEA Spectrum: 25a2528.CNF WHC-SD-WM-DP-183, REV.0
1 0. 0. 0. 0. 1. 0. 0. 0. 1. 0.

11 1. 1. 0. 1. 1. 1. 0. 1. 1. 1.

21 2. 0. 0. 0. 0. 0. 0. 1. 1. 2.

31 2. 0. 1. 1. 2. 0. 1. 1. 1. 1.

41 3. 0. 1. 1. 1. 1. 5. 1. 1. 2.

51 1. 1. 1. 3. 0. 3. 0. 2. 2. 1.
61 2. 0. 4. 1. 1. 0. 0. 1. 2. 0.
71 3. 2. 2. 1. 1. 1. 0. 5. 1. 2.

81 2. 2. 1. 3. 0. 4. 0. 1. 1. 2.

91 5. 2. 0. 1. 3. 0. 6. 3. 2. 1.
101 1. 6. 5. 2. 7. 0. 4. 3. 1. 3.
141 2. 5. 2. 4. 4. 3. 3. 3. 2. 6.
121 9. 6. 2. 3. 3. 4. 5. 5. 3. 5.
131 1. 8. 2. 6. 5. 6. 8. 5. 10. 1 .
141 8. 6. 7. 4. 8. 4. 10. 9. 3. 3.

151 10. 8. 9. 6. 12. 10. 17. 9. 10. 24.

161 14. 7. 11. 15. 11. 15. 18. 16. 14. 15.

171 9. 17. 10. 14. 14. 10. 14. 21. 20. 17.

181 22. 25. 29. 23. 26. 23. 22. 32. 18. 31.
191 31. 40. 31. 32. 36. 30. 31. 38. 40. 28.
201 43. 38. 31. 51. 49. 40. --- 41. 53.- 52. 64..

211 60. 47. 61. 56. 73. 83. 87. 78. 84. 80.
221 83. 92. 91. 88. 110. 114. 122. 127. 124. 144.
231 162. 147. 172. 169. 174. 169. 181. 191. 206. 250.
241 210. 252. 268. 255. 268. 274. 314. 306. 324. 321.
251 351. 408. 407. 411. 365. 301. 195. 137. 142. 151.
261 133. 158. 170. 164. 168. 171. 159. 200. 212. 193.
271 196. 231. 239. 254. 280. 243. 294. 294. 304. 357.
281 347. 391. 398. 409. 452. 480. 462. 515. 617. 609.
291 638. 640. 697. 738. 703. 710. 748. 794. 761. 732.
301 634. 433. 236. 169. 121. 114. 74. 65. 50. 39.
311 21. 15. 17. 11. 7. 1. 3. 6. 2. 2.

321 2. 5. 2. 2. 3. 4. 3. 4. 5. 2.
331 5. 8. 4. 5. 3. 11. 5. 4. 3. 2.
341 9. 7. 6. 8. 7. 10. 7. 9. 9. 9.
351 13. 15. 15. 20. 15. 16. 16. 12. 10. 11.
361 19. 14. 14. 22. 16. 15. 16. 26. 26. 13.
371 4. 3. 1. 0. 0. 0. 0. 0. 0. 0.
381 1. 1. 0. 0. 1. 1. 1. 0. 0. 0.
391 1. 0. 0. 0. 0. 0. 0. 0. 1. 0.
401 0. 2. 0. 0. 0. 0. 2. 0. 0. 0.
411 2. 0. 0. 3. 0. 0. 3. 1. 1. 2.

421 0. 0. 2. 3. 3. 3. 4. 2. 2. 7.
431 4. 3. 3. 5. 2. 1. 2. 0. 1. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

451 0. 0. 0. 0. 0. 0. 1. 0. 0. 0.

461 0. 0. 1. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 1. 0. 0. 0. 0. 0.
481 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
511 0. 0.

2062



WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
S96T001678-DUP

File ID: 26a2629.CNF

A N A L Y S I S

Counted on:
Detector:
Geometry number:
Count time:

5/19/96 @ 2:43
AEA26

28802. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final. -Initial Final

21.4 21.4 365.430 365.430
750.8 750.8 296.963 296.961
233.7 233.7 251.549 251.190

FWHM Tau
Initial Final-nitiaL Sinal
14.000 4.374 7.000 0.857.
12.000 5.779 6.000 0.998
10.000 3.533 5.000 0.530

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Cm244

Cm24 3
2 Pu238

Am241
3 Am243

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.019 5.795 5.791 0.0040.02 1.06
5.779 5.791 -.012

0.751 5.487 5.476 0.0110.03 42.56
5.479 5.476 0.003

0.248 5.270 5.265 0.0050.02 14.08

%err
@95
8.7

1.4

2.9

Activity
d/m uCi/ea
35.2 0.159E-04
48.3 0.217E-04

1957.3 0.882E-03
1499.2 0.675E-03
470.8 0.212E-03

1.018 <--valid peaks only--> 57.70

DETECTOR CALIBRATION
Energy(MEV) = 4.110 + (0.0046)*Channel
Energy range (MeV): 4.110 TO 6.465

Efficiency = 0.0302 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
27203.0
27202.8
27697.7

-494.7

% Recovery
100.000
99.999

101.819
-1.819

Analyzed by:

- 2063

G E N E R A L

Peak
ID
1
2
3

Totals:

ALJ

4 &



1 Legend:
Spectrum 26a2629.CNF

Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

I

.3.........

..3...........

2
............... 2.
.................................... 2..
......................... 2
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Raw

21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

AEA Spectrum:Data Dump for
0. 0.
1 . 0.
0. 0.
3. 1.
0. 1.
2. 0.
1. 1.
0. - 0.
2. 3.
1. 0.
2. 0.
1. 2.
2. 2.
3. 1.
2. 7.
4. 10.
3. 4.
9. 10.

16. 17.
20. 22.
22. 29.
64. 34.
72. 77.
133. 135.
217. 261.
324. 355.
131. 125.
217. 250.
382. 415.
649. 639.
382. 237.
17. 13.

4. 5.
1. 4.
5. 7.

12. 9.
16. 16.
2. 1.
0. 0.
1. 0.
0. 0.
0. 0.
2. 3.
1. 2.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.

0.
0.
0.
2.
2.
1.
0.
1.
1.
1.
4.
2.
3.
5.
4.
8.
5.
7.

12.
15.
33a...
42.
77.

134.
271.
357.
115.
242.
433.
653.
156.

8.
2.
2.
7.

13.
21.
0.
0.
0.
0.
2.
4.
1.
0.
0.
0.
1.
0.
0,.

0.
0.
0.
0.
0.

1.
1.
1.
1.
1.

15.

3.
3.
2.
4.
6.
4.

15.
15.
17.
26.
52.
87.

151.
261.
281.
150.
240.
442.
665.
123.

0.
3.
5.

10.
15.
18.
0.
0.
0.
0.
1.
5.
1.
0.
0.
0.
1-.
0.

.0.

26a2629
0.
1.
1.
0.
0.
1.
0.
0.
2.
3.
1.
0.
2.
1.
5.
4.
5.
8.

16.
21.
35.
52.
97.

176.
273.
239.
145.
255.
450.
723.
84.
1.
1.
3.
4.

10.
25.
0.
0.
0.
0.
3.
0.
2.
0.
0.
0.
1.
0.
0.

CNF
0.
0.
2.
0.
1.
1-.
1.
3.
0.
4.
4.
1.
3.
4.
4.
8.
2.
7.

13.
18.
32.
42.
94.

152.
260.
150.
140.
274.
476.
717.

80.
1.
2.
4.

10.
12.
25.
0.
2.
0.
1.
1.
3.
2.
0.
0.
0.
0.
0.
0.

2065

WFC-SD-WM-DP-183 REV. o 0.
0. 2. 0. 0.
0. 1. 1. 0.
0. 1. 1. 0.
1. 4. 0. 0.
1. 0. 0. 1.
1. 0. 0. 4.
1. 1. 0. 3.
1. 0. 1. 1.
2. 1. 0. 0.
0. 1. 0. 1.
1. 2. 1. 2.
1. 5. 5. 2.
4. 5. 3. 1.
3. 7. 2. 4.
3. 5. 6. 6.

10. 10. 8. 8.
7. 11. 11. 4.

14. 18. 20. 20.
20. 26. 25. 18.
39. 35 - 43. 39 -
61. 61. 77. 87.

106. 105. 110. 124.
195. 209. 193. 203.
270. 320. 291. 305.
126. 98. 116. 124.
128. 183. 185. 178.
268. 287. 363. 367.
550. 575. 555. 631.
834. 807. 744. 604.
60. 37. 38. 20.
1. 1. 0. 1.
2. 3. 3. 0.
8. 4. 5. 3.

13. 14. 7. 7.
11. 20. 16. 16.
20. 19. 14. 9.
0. 0. 0. 1.
2. 0. 1. 0.
1. 0. 0. 0.
1. 1. 3. 1.
1. 2. 1. 2.
3. 4. 4. 3.
1. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 1.
0. 2. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.



WHC-SD-WM-DP-183, REV. 0

G E N E R A L
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
S96T001689-SAM

File ID: 27a2715.CNF

A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:

5/19/96 @ 2:44
EA27

28801. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final.-Initial Final

17.7 17.7 363.972 363.972
579.7 579.7 297.042 297.041
288.4 288.4 251.188 250.814

FWHM
Initial...Final
14.000 6.088
12.000 5.762
14.000 5.107

Tau

7.000 1.423
6.000 1.049
7.000 1.037

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu236

Cm243
2 Am241
3 Ama 15

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.017 5.755 5.767 -.0120.03 0.82 9.9
5.779 5.767 0.012

0.673 5.479 5.459 0.0200.03 31.58 1.6
0.304 5.246 0.02 14.27 2.7

Activity
d/m uCi/ea
30.7 0.138E-04
41.2 0.186E-04

1239.7 0.558E-03
526.5 0.237E-03

0.994 <--valid peaks only--> 46.66

DETECTOR CALIBRATION
Energy(MEV) = 4.093 + (0.0046)*Channel

Energy range (MeV): 4.093 TO 6.448
Efficiency = 0.0271 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
22523.0
22523.0
22399.1

123.9

% Recovery
100.000
100.000
99.450
0.550

Analyzed by:

2066

ellmt

Peak
ID
1
2
3

Totals:

ALJ



1 Legend: Raw =
Spectrum 27a2715.CNF

.... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

3

3

.2

2

..... 3........

..... -.3...........

2
.2.
....................... 2...
............. 2

1
1
1
.1
1

2067

3937.8
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Raw Data Dum
1 0.

11 0.
21 3.
31 0.
41 0.
51 0.
61 0.
71 2.
81 1.
91 2.

.01 1.

.11 2.

.21 4.
L31 4.
L41 3.
151 4.
161 6.
171 4.
181 8.
191 15.
201 23.
211 30.
221 54.
231 104.
241 248.
251 348.
261 84.
271 147.
281 273.
291 493.
301 311.
311 14.
321 1.
331 1.
341 6.
351 11.
361 12.
371 2.
381 0.
391 0.
401 1.
411 0.
421 0.
431 1.
441 0.
451 0.
461 0.
471 1.
481 0.
491 0.
511 0.

p for
0.
1.
4.
4.
3.
4.
0.
3.
5.
1.
2.
0.
1.
1.
1.
3.
5.
6.
8.

13.
20.
39.
64.

127.
237.
360.

81.
150.
311.
499.
164.

4.
3.
3.
2.

13.
18.

0.
0.
0.
0.
2.
1.
5.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum:
0.
1.
0.
1.
2.
2.
1.
4.
4.
0.
4.
0.
2.
1.
1.
5.
5.
2.
8.
9.

17..
36.
75.

149.
251.
359.

80.
173.
309.
541.
111.

3.
1.
1.
4.
8.

14.
0.
0.
0.
1.
3.
1.
3.
0.
0.
0.
0.
0.
0.

1.
0.
2.
0.
1.
1.
1.
3.
1.
2.
0.
2.
0.
7.
5.
2.
4.
9.
8.

14.
22.
33.
70.

151.
231.
349.

88.
172.
346.
524.

84.
2.
1.
1.
4.

15.
21.

0.
0.
0.
2.
2.
2.
2.
0.
0.
0.
0.
0.
0.

27a2715
0.
0.
0.
0.
0.
0.
2.
1.
1.
1.
0.
3.
4.
4-.
5.
2.
5.
9.

11.
13.
18.
38.
91.

168.
273.
238.

87.
203.
345.
579.

83.
2.
2.
1.
5.
9.

20.
0.
0.
1.
0.
1.
2.
5.
0.
0.
0.
0.
0.
0.

CNF
1.
2.
1.
3.
3.
3.
0.
0.
0.
0.
2.
1.
2.
3.
6.
3.
6,
7.

17.
17.
25.
50.
86.

157.
297.
170.

91.
203.
367.
572.

67.
0.
2.
3.
3.

13.
13.

0.
2.
0.
0.
2.
1.
2.
0.
0.
0.
0.
0.
0.

WHC-SD-WM-DP-183,
0.
0.
2.
0.
2.
1.
1.
2.
0.
1.
0.
2.
2.
4.
5.
2.
6.
2.

13.
17.
25.
40.
72.

173.
318.
127.
127.
209.
411.
611.

46.
2.
0.
4.
6.

12.
18.

0.
0.
1.
1.
1.
2.
1.
0.
0.
1.
0.
0.
0.

1.
2.
1.
2.
2.
1.
0.
1.
2.
1.
2.
3.
0.
3.
4.
2.
7.
4.

12.
20.
-23-
42.

106.
211.
319.

89.
117.
234.
415.
627.

34.
1.
4.
1.

12.
13.
12.

0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
2.
0.
0.

REV.0
0.
1.
1.
1.
1.
2.
0.
0.
0.
0.
1.
1.
5.
2.
3.
3.
6.
6.

10.
10.
44.
43.

111.
209.
344.

87.
137.
236.
421.
622.

28.
0.
3.
3.
4.

19.
8.
0.
2.
0.
1.
2.
1.
0.
0.
0.
0.
0.
0.
0.

2068

0.
0.
1.
1.
1.
0.
2.
2.
0.
2.
1.
2.
2.
4.
4.

6.
7.

10.
12.
15.
..
60.

103.
231.
391.

83.
125.
236.
467.
468.

21.
1.
3.
2.

12.
19.

6.
0.
0.
2.
1.
1.
3.
0.
0.
0.
0.
0.
0.
0.
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WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
S96T001689-DUP

File ID: 28a2816.CNF

Counted on: 5/19/96
Detector: AEA28
Geometry number: 1
Count time:

A N A L Y S I

@ 2:45

28803. Sec

PEAK ANALYSIS

Peak height
Initial Final.

18.8 18.8
812.4 812.4
416.5 416.5

Peak center
Initial - Final.

367.088 367.088
297.484 297.483
251.933 251.760

FWHM
Initial Final
10.000 3.256
12.000 6.111
12.000 3.859

Tau
InitiaL inal
5.000 0.528
6.000 1.498
6.000 0.958

PEAK RESULTS
Peak Error Limit: 30%

ID Isotope
1 Cm243

Cm244
2 Pu238

Am241
3 Am243

Totals:

AEA Peak Centroid
Frac Exp. Obs. Diff. FWHM

0.020 5.779 5.795 -.0160.01
5.795 5.795 0.000

0.680 5.487 5.475 0.0120.03
5.479 5.475 0.004

0.322 5.270 5.265 0.0050.02

1.022 <--valid peaks only-->

Count
Rate c/m

1.05

%err
@95
8.7

36.24 1.5

17.15 2.3

d/m
43
32

1534
1175

528

.9

.0

.7

.5

.1

Activity
uCi/ea

0. 198E-04
0. 144E-04
0.691E-03
0.530E-03
0.238E-03

54.44

DETECTOR CALIBRATION
Energy(MEV) = 4.107

Energy range (MeV):
Efficiency =

+ (0.0046)*Channel
4.107 TO 6.462
0.0328 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
25581.0
25581.3
26134.8

-553.8

% Recovery
100.000
100.001
102.165
-2.165

Analyzed by:

2069

S

Peak
ID
1
2
3

ALJ



Spectrum 28a2816.CNF WM,
1 Legend: Raw = .... Modeled Peaks = 1,2,..., etc Display Max.:

3.....

5210.0

... 3.....

2

......................... 2....
........................ 2
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Raw Data Dum
1 0.

11 1.
21 1.
31 1.
41 0.
51 0.
61 0.
71 1.
81 3.
91 1.

.01 0.

.11 0.

.21 0.

.31 0.
41 0.
.51 0.
61 1.
71 0.
81 2.
91 3.
!01 3.
!11 10.
?21 33.
31 96.
?41 273.
?51 466.
61 57.
?71 77.
?81 275.
?91 651.
301 524.
311 24.
321 0.
331 1.
341 2.
351 11.
361 11.
371 3.
381 0.
391 0.
401 0.
111 0.
121 0.
131 4.
441 0.
451 0.
461 0.
471 0.
481 0.
491 0.
511 0.

p for
0.
2.
1.
1-.
1.
2.
2.
0.
0.
1.
3.
2.
1.
1.
0.
0.
2.
2.
1.
7.
4.

13.
27.

113.
279.
485.

59.
115.
306.
680.
334.

14.
1.
3.
4.

13.
15.

0.
0.
0.
0.
0.
3.
3.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum:
1.
0.
0.
3.
1.
0.
2.
2.
1.
0.
1.
1.
0.
1.
2.
1.
0.
2.
3.
4.
5..

11.
53.

127.
291.
514.

58.
141.
365.
683.
220.
11.
1.
2.
5.
6.

17.
0.
0.
0.
0.
0.
1.
2.
0.
0.
0.
0.
0.
0.

1.
0.
2.
1.
0.
0.
1.
0.
0.
1.
2.
0.
0.
0.
1.
2.
3.
0.
3.
2.

.7...
14.
40.

144.
306.
465.

59.
146.
360.
728.
157.
4.
0.
1.
5.

11.
19.

0.
0.
0.
0.
0.
1.
2.
0.
0.
0.
1.
0.
0.

28a2816.CNF
0.
1.
0.
2.
2.
0.
1.
1.
1.
0.
1.
1.
0.
0.
2.
2.
1.
1.
2.
1.
7.

19.
59.

147.
378.
339.

79.
152.
420.
770.
134.

2.
0.
0.
4.

13.
17.

0.
0.
1.
0.
3.
3.
3.
0.
0.
0.
2.
0.
0.

0.
0.
1.
1.
2.
0.
2.
1.
0.
0.
1.
0.
0.
0.
2.
1.
0.
3.
7.
5.
6... ...

10.
66.

171.
362.
207.

88.
180.
437.
771.

95.
0.
0.
1.
7.

14.
20.

0.
0.
0.
0.
3.
2.
3.
0.
0.
0.
1.
0.
0.
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2. 0. 0. 1.
1. 0. 1. 0.
1. 1. 0. 1.
1. 1. 0. 1.
0. 2. 0. 4.
2. 0. 0. 0.
0. 2. 2. 1.
1. 1. 0. 1.
1. 1. 0. 0.
0. 0. 0. 0.
1. 0. 0. 0.
2. 0. 1. 1.
1. 0. 2. 0.
2. 0. 0. 2.
1. 0. 2. 0.
1. 2. 0. 4.
1. 0. 2. 1.
2. 3. 1. 3.
6. 3. 2. 5.
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854. 900. 858. 761.
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0. 0. 1. 0.
0. 0. 2. 1.
2. 0. 2. 4.
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20. 18. 24. 15.

0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
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0. 0. 0. 0.
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0. 0. 0. 0.
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0. 0. 0. 0.
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worklistrad Version 0.0 04/18/96
05/20/96 11:59

WHC-SD-WM-DP-183, REV. 0

LABCORE Completed RadChem Report for Worklist#: 8865

Analyst: akl Instrument: AB14 Book# /WV- 8t Y

Method: .1-A -, 53-/c3 Rev/Mod B 9 /

Worklist Comment: C-106. RUSH. Determine sample size using ludlum. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

1 STD 0 BAM4101 AM24101 SOLIO 3.83E-02 3.8SE-2 10f.305 % Recovery
I STD 0 QAM24101 AM24101T SOLID 100. 8.53E+01 85.300 % Recovery

1 $Th 0, SA24101 AM24101E O LID 1.0 3.3E+00 3.330 % ct Error

2 BLNK-PREP 0 SAM24101 A24101 SOLID 1 <2.76E-2 uCi/g

2 BLNK-PREP 0 iAi2411 AM24101T SOLID 100. 9.74E+01 97.400 % Recovery
2 BLNK-PREP 0 8AJ24101 AM24101E SOLID 1.0 1.OOE+02 100.000 % Ct Error

3 SAMPLE s96002716 0 F &AM24101 AM24101 SOLID /JAL t.7E+00 145.0e-003 u0i/
3 SAMPLE S96T002718 0 F BAM24101 AM24101E SOLID NZA 2.69E+00 0.0e+000 % Ct. Error

3 SAMPLE S96T002718 0 F DAM24101 AM241O1T SOLID. V/A 8.68E+401 0.e+000 % Recovery

4 DUP S96T002718 0 F 2AM24101 AM24101 SOLID 1.87E+O 1.69E+0 10.112 RPD

4 DUP S96T002718 0 F 2AM24101 AM24101T SOLID 100.0 9.34E+01 93.400 % Recovery
4 DUP S96T002718 0 F 2AM24101 AM24101E SOLID 1.0 2.47E+00 2.470 % Ct Error

Final page for worklist# 8865

Analyst Signature Date

Reviewer Signature

Analyst Signature

Dated
,;,I

Units shown for QC (BLK/BKG) may not reflect the actual units.

2U72Z

Page: I

Date



05/17/96 15:53
A-0004-1

WHC-SD-WM-DP-183, REV 0 rr
LABCORE Data Entry Template for Worklist# 8865

Analyst: 4___Instrument: AM01 Book# r 4

Method: LA-953-103 Rev/Mod

Worklist Comment: C-106. RUSH. Determine sample size using ludlum. new

S Type Sample# R A Test Matrix Group# Project

1 STD @AM24101 SOLID

@AM24101 SOLID2 BLNK-PREP

S96T002718 0 F @AM24101 SOLID 96000082 C-106 GRAB
Analytes Requested: AM24101 , AM24101E, AM24101T

S96T002718 0 F @AM24101 SOLID

Final page for worklist # 8865

Date Analyst ature Date

r -g-2 qbl

Page: I

3 SAMPLE

4 DUP

AnA Signature

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

2073



STD1I A B C D E F G

1 WORKBOOK PAGE: STD1
2 Am 241 and Cm 243/244: LA-953-103 (B-0) LIQUID STD

3 Date Counted MAY-18-96 m 241 AEA Frac. (241)6

4 STO Sample Volume In mL (5) 0.100 m 243 AEA Frac. (C243) 0.513

6 Sample D.F. (DF) 101 Cm 243244 AEA Frac. (Cm) 0

6 8865 Tracer Volume in mL (SPKV) 0.100 otal AT Counts 1502

7 Te* t C d Digest D.F. (DDF) 1.000 T Count Time (min) (TC) 30
8 DAM24101 Tracer Book No. 125B43 Background in cpm (Bkg) 0.37

9 M Am-243 Tracer Value (dpm/mL) 1027 m 241 cpm 13.22

10 LIQUID Detector Number 14 Am 243 cpm 15.9

11 g Nfsbe Detector Efficiency (DetEffi 0.2910 Cm 243/244 cpm 0

12 96004876 Standard Book No 124B43 AEA Count Time (min) 480

13 Standard Value in jCi/mL 0.03825 Am 241 pCi/L = 3.8800E+01

14 0 Cm 243/244 pCiIL = < 5.3384E+00

16 N/A

17 ..... uMer .. Am-241 pCil- = (C241 * Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/L)) f (C243 * SS * (2220000dpmpi0))

18 Cm-243t244 pCi/l = (Cm * Am-243 Tracer Value * SPKV * DF * DDF * (100mL/L)) / (C243 * SS * (2220000dpm/pCi))

19 isrretCd

20 WB27807 Relative Counting Error = Square Root of [(tl(Am-243 cpm * min)) + (11 (Am-241 or Cm-243/244 cpm * min))] * 1.96 100

Am 243 Tracer Recovery = (Total AT Counts I TC - Bkg) * (1IDetEff) C243 * 100 1 Am-243 Tracer Value SPKV

22 VAR

23 R hm~
24 JFR Am 241 pCIlmL = 3.88E-02 DETECTION

2 ARelative Counting Error = 3.3% LEVELS

26 AKL in pCi/mL

27 D> 4ompte NOTE: Cm-243/244 Result is a LESS THAN Value. Am 241

28 05/18196 Cm 2431244 pCilmL < 5.34E-03 5.34E-03

29 AnystDate Relative Counting Error = 100.0% Cm 2431244

30 05117196 1Am 243 Tracer Recovery = 85.3% 5.34E-03
31 A T1

32 12:00 PM
33 _

34 C-106 GRAB
35
36

31 nalyst: AKL Date: 05/18/96

38 Signature of Chemist: JFR Date: a 4
I'

39 STANDARD.WB1 REV 1.2

l:\53103\OUT\AM8865.WB1 19-May-96 03:59:11 PM

ClD

0

3
aQ
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P j953103ML U- /U



BLANK2 A B C I D E I F I G

I WORKBOOK PAGE: BLANK2
2 Am 241 and Cm 243/244: LA-953-103 (B-0) LIQUID I SOLID BLNK-PREP
3 y Date Counted MAY-18-96 Am 241 AEA Frac. (C241) 0
4 BLNK-PREP Sample Volume in mL (SS) 0.100 Am 243 AEA Frac. (C243) 1.013
5 Sample D.F. (DF) 1 Cm 2431244 AEA Frac. (Cm) 0
6 8865 Tracer Volume in mL (SPKV) 0.100 Total AT Counts 873
7 Digest Grams of Solids/L (Dg/L) "4 AT Count Time (min) (TC) 30
a AM24101 Tracer Book No. 125B43 Background in cpm Bkg) 0.37
S : 4jx 71Am-243 Tracer Value (dpm/mL) 1027 Am 241 cpm 18.6

10 SOLID Detector Number 14 Am 243 cpm 0
11 SaUf fl~ttTMb Detector Efficiency (DetEff) 0.2910 Cm 2431244 m 0
12 96004876 AEA Count Time (min) 480
13 ___ ___Am 241 pCilg = < 2.7624E-02
14 0 Cm 2431244 Ci = < 2.7624E-02

16 N/A~

___ __ m -241 pCi/g = (C241) (Am-243 Tracer Value) (SPKV) (1000mL/L) (OF) I I (C243) (SS) (D g/L) (2220000dpm/pCi) I

18 m-243/244 pCi/g = (Cm) (Am-243 Tracer Value) (SPKV) (l000mLiL) (OF) I [(C243) (SS) ( giL) (2220000dpm/pCi) 1
19 nStmen Code
20 WB27807 Relative Counting Error = Square Root of [(1/(Am-243 cpm * min)) + (i I (Am-241 or Cm-243/244 cpm * min))] * 1.96 * 100

21 tAm4?c~tutd m 243 Tracer Recovery = (Total AT Counts / TC -Bkg)* (1/DetEff) C243 * 100/ Am-243 Tracer Value * SPKV

23 ',Cifl NOTE: Am-241 Result is a LESS THAN Value.
24 JFm241 pCi/g < 2.76E42 DETECTION
25 Relative Counting Error = 100.0% LEVELS
26 AKL in pCilg
27 D te Cmpte NOTE: Cm-2431244 Result is a LESS THAN Value. Am 241
28 COS1W§6. Cm 243/244 pCilg < 2.76E-02 2.76E-02
29 Relative Counting Error = 100.0% Cm 243/244
30 AOS1719# m 243 Tracer Recovery = 97.4% 2.76E-02

32 '1:0P

34 _-.06.GRAS

35

36

37 Analyst: AKL Date: 05/18/96

38 Signature of Chemist: JFR Date: 1-
3S BLANKWB1 REV 1.2 953 03ML

l:\953103\OUT\AM856S.WBI

N

Cin

T

tj(i

19-May-96 03:59:33 PM



SAM3 A B C D E F G

1 WORKBOOK PAGE: SAM3
2 Am 241 and Cm 243/244: LA-953-103 (B-0) LIQUID S SOLID SAMPLE
3 ' Date Counted MAY-18-96 Am 241 AEA Frac. (C241) 0.744
4 SAMPLE Sample Volume in mL (SS) 0.100 Am 243 AEA Frac. (C243) 0.217
6 ..... .. Sample D.F. (DF) 1 Cm 243/244 AEA Frac. (Cm) 0.026
* 8865 Tracer Volume in mL (SPKV) 0.100 Total AT Counts 3597
7 TtCd Digest Grams of Solids/l IL) 0.4t T Count Time (mn) (TC) 30
SM24101 Tracer Book No. 125B43 Background in cpm (Bkg) 0.37

9 % Am-243 Tracer Value (dpm/mL) 1027 Am 241 cpm 49.07
10 SOLID Detector Number 14 Am 243 cpm 14.3
11 j Detector Efficiency (DetEff) 0.2910 Cm 243/244 cpm 1.69
12 96004876 AEA Count Time (min)' 480
13 R g Am 241 pCifg = 1.8686E+00
14 0 Cm 243/244 pCg = < 1.4469E-01

16 FUSION01
17. ...... ...... Am-241 pCVg = (C241) (Am-243 Tracer Value) (SPKV) (1000mLiL) (DF) [ (C243) (SS) (D gIL) (2220000dpmtpCi) I
is S96T002718 Cm-243l244 pCilg = (Cm) (Am-243 Tracer Value) (SPKV) (1000mLIL) (DF) I ((C243) (SS) (D g/L) (2220000dpm/pCi) ]

19 nrmntCd

20.........WB27807 Relative Counting Error= Square Root of [(l/(Am-243 cpm*min))+(1 /(Am-241 orCm-2431244 cpmmin))]* 1.96 *OO

21 Am 243 Tracer Recovery m (Total AT Counts TC - kg) * (1/DetEff) C243 * 100/ Am-243 Tracer Value * SPKV

22 VAR
23 Ch_ __ _ _ _ _ __ _ __ _ _ ___st_ _ __ _ __ _ _

24 R Am241 pClig = 1.87E+00 DETECTION
2 . . Relative Counting Error = 2.7% LEVELS
26 AKE in pCi/g
27 te Ooptet NOTE: Cm-2431244 Result is a LESS THAN Value. Am 241
28 45/1fl96 Cm 243/244 pCilg < 1.45E-01 1.45E-01
29 n alya*I atie Relative Counting Error = 7.3% Cm 2431244
30 05/17196 Am 243 Tracer Recovery = 86.8% 1.45E-01
31 A T

32 1:0P
33 t P
34 C- bkGAB
36

36

37 Analyst AKL Date: 05/18/96

38 Signature of Chemist: JFR Date: P g 2
39 SAMPLE.WBi1 REV 1.2 U/ 9531031&.

l:953103\OUT\AM8SS5.WBl

',

6

ca
33

T

19-May-96 03:59:40 PM



DUP4 A B C D E F 0

1 WORKBOOK PAGE: DUP4

2 Am 241 and Cm 243/244: LA-953-103 (B-0) LIQUID I SOLID DUP
3 Date Counted MAY-18-96 Am 241 AEA Frac. (C241) 0.733
4 DUP Sample Volume in mL (SS) 0.100 Am 243 AEA Frac. (C243) 0.245
6 Sample D.F. (DF) i Cm 2431244 AEA Frac. (Cm) 0.025
6 8865 Tracer Volume In mL (SPKV) 0.100 Total AT Counts 3428
7 Digest Grams of Solids/L (Dg/L) A01K T Count Time (min) (TC) 30
8 ftAM24101 racer Book No. 125B43 Background in cpm (Bkg) 0.37
9 m-243 Tracer Value (dpm/mL) 1027 Am 241 cpm 52.39

10 SOLID Detector Number 14 Am 243 cpm 17.47
11 hDetector Eficiency (DetEff) 0.2910 Cm 243/244 cpm 1.78

12 96004876 AEA Count Time (mi) 480
13 ______n Am 241 pCI/ = 1.6912E+00

14 0 Cm 243/244 pCiig = < 1.2355E-01

1 FUSION01
17 S$ipIe.Nmber Am-241 pCi/g = (C241) (Am-243 Tracer Value) (SPKV) (1000mLLt) (DF) I [ (C243) (SS) (D gFL) (2220000dpm/pCi) ]

It S96T002718 cm.2431244 pcilg = (Cm) (Am-243 Tracer Value) (SPKV) (1000mL/L) (DF) / [(C243) (SS) (D gIL) (2220000dpm/pci) ]

19 hntumfntCode
20.........WB2780 7 Relative Counting Error = Square Root of [(1/(Am-243 cpm * min)) + (1 1 (Am-241 or Cm-243/244 cpm * min))]* 1.96 * 100

21 Prentd Sy Am 243 Tracer Recovery = (Total AT Counts / TC - Bkg) * (1/DetEff)* C243 * 100 / Am-243 Tracer Value * SPKV

22 VAR
23 h is
24 JFR m241 pCilg = 1.69E+00 DETECTION

26 .. . Relative Counting Error = 2.5% LEVELS
26 AKL in pCilg
27 NOTE: Cm-243/244 Result is a LESS THAN Value. Am 241
28 0 .11./.S Cm 243/244 pCi/g < 1.24E-01 1.24E-01
29 Antdys&0te ,Relative Counting Error = 7.0% Cm 243/244
30.........05 f17J95 Am 243 Tracer Recovery = 93.4% 1.24E-01
31

32 120 M
33 Sml on

34 .C-106 GRAB
36

36

37 Analyst: AKL Date: 05/18/96
38 Signature of Chemist4 0 4 JFR Date: a/ >

[ 39 SAMPLE.WB1 REV 1.2( 963103M('

1:953103\OUTAM8865WB1

C3

C

19-May-96 03:59:52 PM



WHC-SD-WM-DP-183, REV 0
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
WL8865-STD

File ID: 23a2343.CNF

t?

A N A L Y S I S

Counted on:
Detector:
Geometry number: 1
Count time:

5/18/96 @16: 5
AEA23

28803. Sec

PEAK ANALYSIS

Peak height Peak center FWHM Tau
Initial Final..-..Initial Final Initial Final .- Initial-,Final..
227.4 227.4 298.383 298.383 12.000 6.614 6.000 1.130
272.0 272.0 252.489 252.314 14.000 6.416 7.000 1.082

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu238

Am241
2 Am243

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.426 5.487 5.470 0.0170.03 13.22 2.5
5.479 5.470 0.009

0.513 5.270 5.258 0.0120.03 15.90 2.4

Activity
d/m uCi/ea
865.9 0.390E-03
663.3 0.299E-03
757.8 0.341E-03

0.940 <--valid peaks only--> 29.12

DETECTOR CALIBRATION
Energy(MEV) = 4.097 + (0.0046)*Channel
Energy range (MeV): 4.097 TO 6.453

Efficiency = 0.0212 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
14880.0
14879.7
13980.2

899.8

% Recovery
100.000
99.998
93.953
6.047

Analyzed by:

2078

G E N E R A L

Peak
ID
1
2

Totals:

VR



Spectrum 23a2343.CNF

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. C

.. .2...

.................. 2 .......

........................................ 2.

1....

..............- 1

2079

2241.3

2.
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1.
1.
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Raw Data Dum
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
1.
1.
2.
1.
0.
2.
2.
2.
0.
4.
3.
4.
6.
5.
8.

11.
10.
27.
25.
25.
45.
60.

104.
191.
300.

56.
59.
93.

179.
215.

18.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
2.
0.
0.
1.

p for
0.
1.
1-.
3.
0.
2.
2.
2.
1.
5.
0.
2.

12.
8.
7.
8.
5.

16.
26.
28.
29.
42.
57.

102.
209.
330.

67.
78.
98.

191.
161.

5.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
2.
0.
0.
0.
0.
0.
2.
0.

AEA Spectrum:
0.
1.
0.
2.
2.
0.
2.
2.
0.
2.
2.
4.
1.

10.
7.
6.

11.
13.
22.
29.
40.
53.
66.

135.
241.
290.

74.
66.

105.
176.
110.

7.
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.
1.
0.
0.
1.
0.
0.
1.
1.

0.
0.
0.
4.
1.
0.
1.
2.
0.
2.
6.
4.
4.

11.
4.
6.

13.
15.
14.
25.
44.-
69.
90.

143.
217.
322.

80.
67.

137.
185.

56.
3.
2.
0.
0.
1.
1.
0.
0.
0.
0.
0.
1.
0.
1.
1.
0.
0.
0.
0.

23a2343
0.
2.
1.
1.
0.
0.
1.
4.
2.
1.
3.
2.
7.
5.
9.
9.
4.

23.
29.
32.
37.
46.
85.

127.
215.
291.

46.
88.

119.
210.

51.
2.
1.
0.
3.
0.
0.
0.
0.
1.
2.
0.
0.
1.
0.
0.
1.
1.
2.
2.

.CNF
0.
1.
3.
1.
3.
0.
0.
8.
4.
4.
0.
3.
2.
2.

10.
7.

12.
10.
20.
29.
.38.-
55.
95.

142.
259.
242.

61.
89.

138.
225.

33.
1.
1.
1.
1.
1.
0.
0.
1.
0.
1.
0.
0.
0.
0.
2.
0.
1.
0.
2.

WHC-SD-WM
1.
1.
2.
0.
0.
3.
2.
1.
2.
3.
5.
3.
4.
3.

10.
13.

8.
12.
14.
35.

.- 56.
75.
86.

155.
278.
182.

60.
72.

145.
239.

28.
0.
0.
1.
0.
0.
0.
1.
0.
0.
0.
2.
0.
0.
2.
0.
0.
0.
1.
2.

2

2

4

1(
1*

2

-DP-183, REV. c
0. 0.
0. 2.
0. 2.
2. 2.
2. 2.
0. 1.
4. 2.
3. 2.
1. 7.
3. 3.
2. 4.
5. 10.
4. 3.
1. 3.
9. 7.

10. 6.
15. 13.
19. 14.
19. 29.
21. 38.
34 -, .- 3 ....
64. 77.
03. 101.
75. 190.
47. 281.
00. 85.
61. 59.
09. 87.
57. 171.
19. 245.
28. 18.

0. 1.
0. 0.
1. 0.
0. 0.
0. 0.
1. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
1. 1.
0. 1.
0. 1.

2080

0.
0.
2.
4.
2.
0.
2.
3.
4.
3.
7.
4.
1.
5.
4.
7.

11.
10.
21.
23.

-- 3-.
54.

112.
178.
290.

50.
69.
97.

203.
242.

10.
0.
0.
0.
0.
1.
1.
0.
0.
1.
0.
0.
1.
1.
0.
3.
0.
1.
1.
I.



G E N E R A L

WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
WL8865-BLK

File ID: 24a2446.CNF

A N A L Y S I S

Counted on:
Detector:
Geometry number: 1
Count time:

5/18/96 @16: 5
AEA24

28802. Sec

PEAK ANALYSIS

Peak height Peak center FWHM Tau
Initial Final .,. Initial. Final. . -InitialFinaLIntiali.inal
366.1 366.1 253.534 253.534 12.000 5.889 6.000 1.185

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Am243

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

1.013 5.270 5.252 0.0180.03 18.60 2.1

Activity
d/m uci/ea
596.3 0.269E-03

1.013 <--valid peaks only-->

Energy(MEV) =
DETECTOR CALIBRATION

4.086 + (0.0046)*Channel
Energy range (MeV): 4.086 TO 6.441

Efficiency = 0.0315 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
8813.0
8812.0
8926.8
-113.8

% Recovery
100.000
99.989

101.291
-1.291

Analyzed by:

Peak
ID
1

Totals: 18.60

VR

2081



Spectrum 24a2446.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

1

.. . . . .. .. . . .. . . .
................................
................................ ...... ..... ---. ---1.
.................. 1

2082

2693.2



Raw Data Dum
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
3.
1.
1.
2.
0.
1.
3.
2.
4.

14.
12.
28.
44.
99.

197.
353.

35.
3.
1.
0.
1.
0.
1.
0.
1.
1.
1.
0.
0.
0.
0.
0.
2.
0.
0.
0.
0.
0.
1.
0.
1.

p for
0.
0.
0.
0.
0.
0.
1.
1.
0.
1.
0.
0.
2.
1.
0.
2.
2.
0.
6.

14.
13.
37.
52.

117.
217.
364.

28.
3.
0.
0.
2.
1.
1.
0.
1.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
1.
0.
0.

AEA Spectrum:
0.
2.
0.
0.
2.
1.
0.
0.
0.
0.
1.
1.
0.
0.
2.
2.
2.
4.
5.

11.
23..
25.
72.

122.
236.
379.

22.
2.
0.
2.
0.
1.
0.
0.
0.
1.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.

0.
0.
2.
1.
0.
2.
2.
1.
1.
1.
1.
3.
0.
1.
1.
1.
2.
7.
3.

12.

11 .

34.
52.

128.
247.
401.

28.
1.
0.
3.
2.
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.
0.
0.
2.
0.
0.
2.
0.
0.
0.

24a2446
0.
2.
1.
1.
1.
0.
1.
2.
0.
1.
1.
0.
2.
0.
4.
0.
2.
6.
3.
6.

11.
31.
66.

144.
243.
387.

17.
0.
0.
1.
1.
1.
0.
0.
2.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
1.
0.
0.

.CNF
1.
0.
0.
1.
0.
0.
0.
0.
1.
0.
0.
2.
0.
0.
2.
0.
6.
5.
6.

13.
24.
43.
61.

141.
301.
334.

24.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
0.
2.
0.
0.
0.
0.
0.
0.
1.
0.
0.
2.

WHC-SD-WM-DP-183, REV. 0
0.
2.
0.
0.
0.
2.
0.
0.
1.
0.
1.
1.
1.
2.
1.
1.
4.
2.
4.

11.

37.
79.

150.
315.
283.

7.
0.
0.
0.
1.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.

0.
0.
1.
0.
0.
1.
0.
0.
2.
2.
1.
0.
3.
2.
4.
3.
4.
7.
5.

10.
20-_
43.
77.

173.
273.
198.

12.
0.
1.
1-
1.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
2.
0.

0.
0.
1.
0.
0.
1.
0.
1.
0.
0.
0.
3.
2.
0.
3.
3.
2.
8.
5.

11.

38.
83.

180.
300.

82.
19.

0.
0.
2.
0.
0.
1.
0.
0.
0.
0.
1.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
0.
1.

0.
0.
0.
1.
0.
0.
2.
2.
1.
0.
0.
1.
1.
2.
1.
3.
2.
9.
9.

15.

36.
91.

211.
321.

55.
9.
1.
1.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
1.
0.
0.
2.
0.
0.
0.
0.
0.
0.
2.
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Westinghouse Hanford Co.
A L P H A E N E R G Y

Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
S96T2718-SAM

File ID: 25a2526.CNF

A N A L Y S I S

WHC-SD-WM-DP-183, REV 0

Counted on:
Detector:
Geometry number:
Count time:

5/18/96 @16: 6
AEA25

28803. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final--. initial Final

26.9 26.9 365.661 365.661
807.8 807.8 298.236 298.233
241.5 241.5 253.074 252.533

FWHM Tau
.Initial -ia-liilia
14.000 7.115 7.000 1.111
12.000 6.543 6.000 1.052
12.000 4.066 6.000 0.632

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Cm244

Cm243
2 Pu238

Am241
3 Am243

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.026 5.795 5.782 0.0130.03 1.69
5.779 5.782 -.003

0.744 5.487 5.472 0.0150.03 49.07
5.479 5.472 0.007

0.217 5.270 5.262 0.0080.02 14.30

%err
@95
6.9

1.3

3.0

Activity
d/m uCi/ea
55.7 0.251E-04
76.3 0.344E-04

2249.4 0.101E-02
1722.9 0.776E-03
476.7 0.215E-03

0.986 <--valid peaks only--> 65.06

DETECTOR CALIBRATION
Energy(MEV) = 4.100 + (0.0046)*Channel

Energy range (MeV): 4.100 TO 6.456
Efficiency = 0.0303 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
31675.0
31675.3
31231.4

443.6

% Recovery
100.000
100.001
98.599
1.401

Analyzed by:

2084

G E N E R A L

Peak
ID
1
2
3

Totals:

VR



Spectrum 25a2526.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

.. ..........

22
.. ......... .. ..
..................
...............
...............

.........-.. 2

. . . . . ............--- -.--- -- -- -- 2 .....

...............----------.----... 2
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Raw Data Dum
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
2.
0.
0.
2.
1.
1.
0.
1.
1.
5.
1.
4.
1.
5.
6.

12.
11.
14.
28.
39.
35.
84.

138.
240.
319.
158.
224.
385.
688.
718.

30.
6.
4.

10.
19.
24.
10.

0.
0.
0.
3.
1.
3.
0.
0.
0.
0.
0.
0.
0.

p for
0.
0.
4.
0.
1.
2.
1.
1.
3.
1.
4.
3.
3.
5.
7.
7.

12.
8.

21.
31.
27.
51.
84.

127.
229.
366.
148.
218.
431.
737.
558.
27.
5.
5.
8.

20.
29.

2.
1.
0.
0.
3.
0.
1.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum:
0.
1.
0.
1.
0.
0.
2.
2.
1.
3.
4.
3.
2.
5.
6.

15.
6.

19.
25.
21.
51-
78.
92.

157.
250.
379.
160.
268.
384.
746.
338.

19.
1.
5.
8.
8.

25.
4.
0.
0.
0.
0.
2.
5.
0.
0.
0.
0.
0.
0.

1.
1.
0.
1.
1.
0.
0.
0.
0.
0.
5.
1.

10.
3.
5.
4.
9.

11.
18.
34.

62.
112.
138.
317.
373.
174.
279.
483.
748.
213.

16.
3.

11.
12.
22.
24.

0.
0.
1.
0.
1.
1.
4.
0.
0.
0.
0.
0.
0.

25a2526.CNF
0. 0.
1. 2.
0. 1.
3. 0.
1. 2.
3. 0.
2. 2.
1. 2.
3. 2.
3. 3.
1. 3.
6. 2.
3. 7.
4. 7.
4. 6.
5. 9.
7. 12.

21. 10.
18. 17.
33. 29.
39. -42.
60. 64.

104. 111.
164. 173.
285. 286.
365. 292.
190. 213.
279. 267.
485. 508.
749. 790.
137. 115.

5. 5.
3. 2.
2. 7.
9.

14.
21.
2.
0.
2.
2.
2.
1.
4.
0.
0.
0.
0.
0.
0.

14.
22.
34.

0.
0.
1.
1.
1.
1.
1.
0.
0.
0.
0.
0.
0.

WHC-SD-WM-DP-183, REV C
1.
0.
0.
3.
1.
1.
2.
1.
1.
6.
2.
3.
2.
6.
6.
7.

16.
16.
28.
26.
48.
65.

119.
171.
310.
224.
201.
324.
567.
790.
102.

1.
5.
5.

15.
24.
26.

0.
0.
0.
2.
2.
3.
3.
0.
1.
0.
0.
0.
0.

0. 1.
2. 0.
0. 2.
0. 0.
1. 0.
1. 0.
0. 0.
1. 3.
3. 1.
5. 2.
1. 1.
3. 2.
5. 4.
5. 11.
4. 8.
9. 16.

14. 8.
16. 16.
21. 23.
52. 34.
-45-- _--49..- -
73. 76.

124. 115.
213. 219.
292. 341.
172. 147.
224. 204.
310. 345.
596. 623.
825. 860.

88. 82.
4. 4.
5. 3.
8. 7.

13. 16.
25. 17.
19. 23.

0. 0.
0. 0.
0. 1.
1. 2.
2. 3.
1. 1.
2. 1.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
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0.
1.
0.
1.
2.
1.
4.
3.
1.
1.
4.
3.
3.
4.
6.

10.
12.
17.
22.
39.

71.
131.
219.
317.
160.
210.
382.
624.
873.

53.
2.
5.
8.

17.
27.
37.
0.
2.
1.
1.
1.
0.
0.
0.
0.
0.
1.a.
0.



G E N E R A L

WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
S96T2718-DUP

File ID: 26a2627.CNF

A N A L Y S I S

Counted on:
Detector:
Geometry number: 1
Count time:

5/18/96 @16: 6
AEA26

28804. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final-Initial Final.

35.1 35.1 363.601 363.601
1075.8 1075.8 296.967 296.966
331.3 331.3 251.635 251.263

FWHM Tau
-Initial _ina.l-- _Init ial. inal.
16.000 9.202 8.000 2.080
14.000 6.251 7.000 1.353
10.000 4.384 5.000 0.797

PEAK RESULTS
Peak Error Limit: 30%

ID Isotope
1 Cm244

Cm243
2 Pu238

Am241
3 Am243

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.025 5.795 5.785 0.0100.04 1.78
5.779 5.785 -. 006

0.733 5.487 5.478 0.0090.03 52.39
5.479 5.478 0.001

0.245 5.270 5.268 0.0020.02 17.47

%err
@95
6.7

1.2

2.5

Activity
d/m uCi/ea
11.0 0.497E-05
15.1 0.680E-05

451.7 0.203E-03
346.0 0.156E-03
109.6 0.494E-04

1.003 <--valid peaks only--> 71.64

DETECTOR CALIBRATION
Energy(MEV) = 4.112 + (0.0046)*Channel
Energy range (MeV): 4.112 TO 6.467

Efficiency = 0.1611 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
34300.0
34300.7
34393.2

-93.2

% Recovery
100.000
100.002
100.272
-0.272

Analyzed by:

20S7

Peak
ID
1
2
3

Totals:

VR



Spectrum 26a2627.CNF
1 Iegend: Raw .... Modeled Peaks = 1,2,.., etc

WHC-SD-WM-DP-183, REV. 0

3

2.

Display Max.:

.... 3.....
....... 3......

2
........... 2
................ ............ 2.

................ .. .................................... 2....
............................................ 2
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Raw

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

AEA Spectrum:Data Dump for
0. 0.
1 1.
1. 2.
0. 2.
0. 2.
2. 1.
1. 1.
0. 0.
2. 1.
1. 1.
3. 2.
3. 4.
1. 2.
3. 0.
4. 2.
2. 9.
1. 5.
8. 7.
9. 10.

15. 15.
29. 18.
34. 41.
80. 59.

143. 122.
286. 320.
415. 448.
112. 115.
215. 234.
434. 531.
883. 938.
618. 332.

29. 17.
1. 3.
6. 3.
6. 10.

20. 26.
29. 38.

8. 0.
1. 0.
0. 0.
1. 1.
1. 0.
2. 3.
2. 2.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

0.
1.
0.
0.
1.
0.
2.
2.
3.
0.
0.
2.
2.
2.
5.
5.
7.
8.
8.

12.
24-
36.
59.

153.
310.
412.
117.
239.
496.
939.
245.
14.
2.
3.

13.
19.
35.
1.
0.
1.
0.
2.
2.
3.
0.
0.
0.
0.
0.
0.

0.
0.
0.
1.
3.
1.
0.
2.
0.
3.
2.
0.
2.
2.
4.
7.
6.
9.
6.

12.
24.
45.
80.

159.
318.
415.
140.
259.
522.

1011.
184.

4.
2.
8.
7.

27.
40.
0.
0.
0.
0.
1.
3.
3.
0.
0.
0.
0.
0.
0.

26a262
1.
0.
1.
0.
0.
0.
2.
1.
1.
0.
0.
2.
0.
0.
3.
5.
6.

14.
7.

15.
24.
42.
85.

187.
300.
312.
148.
307.
607.

1078.
119.

5.
1.
4.

11.
30.
36.
0.
0.
1.
0.
3.
2.
2.
0.
0.
0.
0.
0.
0.

WHC-SD-WM-DP-1 83, REV. 07. CNF
0.
1.
0.
1-.
1.
1.
2.
0.
3.
0.
1.
2.
0.
1.
2.
5.
2.
5.

15.
16.
26.-
44.
90.

215.
348.
180.
160.
342.
627.

1090.
123.

1.
3.
9.

14.
25.
27.
1.
2.
0.
0.
0.
4.
1.
0.
1.
0.
0.
0.
0.

1.
0.
1.
1.
0.
1 .
0.
1.
0.
0.
1.
1.
2.
1.

6.
2.
6.

7.
15.
21.

...29.
41.
83.

189.
340.
142.
161.
339.
678.

1129.
113.

3.
3.
3.
8.

36.
32.
0.
0.
1.
1.
2.
4.
0.
0.
0.
0.
0.
0.
0.

3.
0.
2.
0.
3.
0.
3.
3.
1.
1.

2.
3.
4.
6.
4.
2.
4.

13.
13.
22.

48.
114.
200.
389.
116.
187
358.
767.

1176. 1
76.
0.
2.

11,.
11.

29.
39.
1.
0.
1.
1.
1.
3.
0.
0.
0.
0.
0.
0.
0.

2989

0.
0.
0.
0.
0.
0.
1.
1.

6.
1.
5.
0.
1.
6.
4.
4.
6.
7.

11.

24.
_3 9 . -. ...
45.

117.
217.
367.
135.
180.
391.
815.
106.

65.
2.
5.
8.

20.
30.
38.
1.
0.
0.
0.
2.
2.
0.
0.
0.
0.
0.
0.
0.

0.
2.
0.
1.
1.
1.
1.
0.
1.
1.
0.
1.
1.
0.
1.
6.
3.
9.

13.
30.

53.
127.
252.
409.
139.
193.

427.
903.
880.

32.
3.
5.
8.

15.
30.
7.
0.
1.
1.
0.
3.
6.
0.
0.
0.
0.
0.
0.
0.



WHO-SD-WM-DP-183, REV 0

FOLLOWING
RERUN AND

ANALYSES
INCLUDED

WERE
IN THE DATA

PACKAGE, BUT THE RESULTS HAVE NOT
REPORTED IN THE FINAL

SUMMARY REPORTS.

2090
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WHC-SD-WM-DP-1 83, REV. 0
WORKBOOK PAGE: SAM5

Am 241 and Cm 243/244: LA-953-103 (A-5) LIQUID / SOLID SAMPLE

Date Counted APR-24-96 Am 241 AEA Frac. (C241) I 0.636

SAMPLE Sample Volume In mL (SS) 0.100 Am 243 AEA Frac. (C2431 0.331
Sample D.F. (DF) I Cm 2431244 AEA Frac. (CmI 0.027

7868 Tracer Volume In mL (SPKV) 0.100 Total AT Counts 2499

Digest Grams of SoIdsIL (DgIL) 1.818 T Count Time (mn) (TC) 10
M24101 Tracer Book No. Background In cpm (1kB) 0.23

Am-243 Tracer Value (dpmlmL) 922 Am 241 cpm 30.02

SOLID Detector Number 13 Am 243 cpm 15

Detector Efficiency (DetEffl! 0.3163 Cm24312"4 cpm 12

96003705 AEA Count Time (mini 480
Am 241 pCilg = 5.2681E-01

0 Cm 2431244 pCIlg = < 4.3926E-02

FUSION01
Am-241 pCI/g = (C241) (Am-243 Tracer Value) (SPKV) (1000mUL) (DF) J [ (C243) (SS) (D gAL) (2220000dpm/pCi) I

896T000571 cm-243/244 pClIg = (Cm) (Am-243 Tracer Value) (SPKV) (10OOmL/L) (OF) I [ (C243) (SS) (0 gIL) (2220000dpmipCl) I

B710 Relative Counting Error = Square Root of [(i(Am-243 cpm * min)) + (1/ (Am-241 or Cm-243/244 cpm - min))l ' 1.96 * 100

Am 243 Tracer Recovery = (Total AT Counts I TC - Bkg) (1I/DetEff) C243 100 / Am-243 Tracer Value * SPKV

.FR Am241 pCtIg = 5.27E-01 DETECTION
Relative Counting Error 2.8% LEVELS

~AKL in pCi/
NOTE: Cm-243I244 Result Is a LESS THAN Value. Am 241

04125S Cm 2431244 pCilg < 4.39E-02 4.39E-02

Relative Counting Error = 8.2% Cm 2431244

4 m 243 Tracer Recovery = 94.3% 4.39E-02

knalyst: AKL Date: 04/25/96

Signature of Chemist: ,1L R JFR Date: 3a ,A c/
SAMPLE.WB1 REV 1.2 / 953103ML

2091

l:953103\OUTAM7868.WB1 04/25/96

IDNIN



WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: DUP6

Am 241 and Cm 243/244: LA-953-103 (A-5) LIQUID I SOLID DUP

ate Cou nted 
APR-24 IS m 241 AEA Frac. (C241) 0.77 Th

DUP Sample Volume in mL (SS) 0,100 m 243 AEA Frac. (C243) 0.73
Sample D.F. (DF) 1 m 2431244 AE Frac. (Cm) .m

7868 Tracer Volume In mL (SPKV) 0.00 otal AT Counts 4314

2eTr Grm ofSldsIL (Dg/L) 1102 T Count Time (min) (C) 10

M24101 Tracer Book No.1143 ackground In cpm (Bkg) 0.23
AM-243 Tracer Value (dpmlmL) 922Am 241 cpm so=

SOLID Detector Number 3 m 243 cpm 1UA6

IM M 3eector Efficiency DetEfn 0.31 63 m 2431244 cpm 2,71
96003705 EA Count Time (mn) 40

Am 241 pC!lq = 1.5493E+00

0 |Cm 2431244 pCilg = < 1.1534E-01

FUSION01
Am-241 pCi/g = (C241) (Am-243 Tracer Value) (SPKV) (1000mL-l.) (DF) / (C243) (3S) ( g/L) (2220000dpmipCi) ]

S96T000571 Cm-243I2 44 pCI/g - (Cm) (Am-243 Tracer Value) (SPKV) (10DOmULt) (DF) I (C243) (SS) (D gil) (2220000dpm/pCI) I

Relative Counting Error = Square Root of [(1/(Am-243 cpm - min)) + (1 / (Am-241 or Cm-2431244 cpm - min))] * 1.96 100

Am 243 Tracer Recovery a (Total AT Counts / TC - Bkg) - (1/DetEff) - C243 - 100 / Am-243 Tracer Value SPKV

',,jm2411 1JCIIg =1.55E.00 DETECTION

Relative Counting Error = 2.5% LEVELS
AK(L in pCig

NOTE: Cm-243I244 Result Is a LESS THAN Value. Am 241

b4i2UM& Cm 2431244 pCIlg < 1.15E-01 1.15E-01

Relative Counting Error = 5.9% Cm 2431244

424M Am 243 Tracer Recovery = 86.6% 1.15E-01

It:15AM

nal st: AKL Date: 04/25/96

Signature of Chemist: JFR Date: 3
SAMPLEWBI REV 1.2 953103ML

2092

I\953103\OUT\M7868WB1 0204/25196

IDNIN
vol
jtk?



WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

G E N E R A L A N A L Y S I SA L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S96T571-SAM

File ID: 23a2398.CNF

Counted on: 4/24/96
Detector: AEA23
Geometry number: 1
Count time:

PEAK ANALYSIS

28808. Sec

Peak height Peak center
Initial Final Initial Final

24.4 24.4 368.511 368.511
637.4 637.4 299.029 299.027:
348.6 348.6 253.335 253.153

FWHM
Initial Final
10.000 3.463
14.000 6.362
10.000 4.708

Tau
Initial

5.000
7.000
5.000

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Cm244

Cm243
2 Pu238

Am241
3 Am243

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.027 5.795 5.787 0.0080.02 1.29
5.779 5.787 -.008

0.636 5.487 5.467 0.0200.03 30.02
5.479 5.467 0.012

0.331 5.270 5.256 0.0140.02 15.64

%err
@95
7.9

1.6

2.5

Activity
d/m uCi/ea
71.5 0.322E-04
97.9 0.441E-04

2303.3 0.104E-02
1764.2 0.795E-03
872.9 0.393E-03

0.995 <--valid peaks only--> 46.95

DETECTOR CALIBRATION
Energy(MEV) = 4.092 + (0.0046)*Channel

Energy range (MeV): 4.092 TO 6.447
Efficiency = 0.0181 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
22656.0
22655.5
22543.2

112.8

% Recovery
100.000
99.998
99.502
0.498

Analyzed by:

2093

EMB

ng USED
11AWa'

@16:18

Peak
ID
1
2
3

Final
0.607
1.452
1.077

Totals:



Spectrum 23a2398.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., e::c DILpElay Max.:
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Raw Data Dum
1

11
21
31
41
51
61
71
81
91

101
11
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
1.
2.
1.
1.
1.
0.
0.
1.
0.
1.
4.
2.
4.
1.
2.
2.
2.

10.
15.
17.
34.

105.
219.
381.

76.
91.

227.
471.
662.

33.
3.
0.
6.
7.

20.
23.
0.
0.
0.
2.
2.
4.
1.
0.
1.
0.
0.
0.
0.

p for
0.
0.
0.
0.
0.
1.
0.
1.
0.
1.
0.
1.
2.
0.
3.
1.
1.
4.
2.
8.

11.
19.
43.
93.

224.
400.
62.
98.

227.
522.
553.
30.
1.
3.
7.

13.
17.
5.
0.
0.
0.
3.
1.
2.
0.
1.
1.
0.
0.
0.
0.

AEA Spectrum:
1.
0.
1.
0.
2.
2.
1.
3.
1.
1.
0.
0.
2.
4.
1.
4.
0.
3.
5.

10.
12.
21.
42.
84.

225.
372.

62.
110.
221.
530.
359.

19.
1.
1.
4.

14.
26.
8.
0.
0.
1.
0.
5.
4.
0.
1.
0.
1.
1.
0.

1.
2.
0.
1.
0.
0.
0.
0.
0.
1.
1.
0.
2.
2.
1.
2.
4.
5.
8.

12.
22.
30.
46.

114.
232.
436.

84.
118.
299.
575.
228.

13.
2.
1.
5.

11.
20.
1.
1.
0.
1.
0.
2.
1.
2.
1.
0.
0.
1.
0.

23a2398.CNF
0.
1.
1.
0.
0.
1.
1.
1.
0.
0.
0.
2.
1.
3.
2.
0.
2.
2.
6.
8.

12.
27.
45.
124.
281.
403.

70.
131.
290.
525.
153.
9.
1.
2.
1.

13.
25.
0.
0.
1 .
0.
1.
4.
3.
0.
0.
0.
0.
0.
0.

2.
0.
2.
1-.
1.
0.
1.
2.
0.
0.
3.
2.
1.
2.
0.
4.
4.
3.
3.
7.

17.
32.
62.

116.
296.
343.

70.
145.
326.
583.

89.
1.
1.
4.
6.

20.
16.
0.
0.
1.
0.
1.
2.
1.
0.
0.
0.
1.
0.
0.

WHC-SD-WM-DP1 83,
1. 1.
0. 0.
0. 1.
0. 0.
0. 1.
0. 0.
0. 0.
0. 1.
0. 2.
0. 3.
1. 0.
1. 1.
2. 0.
1. 0.
2. 1.
4. 4.
2. 3.
6. 3.
8. 4.

12. 17.
13. 14.
26. 32.
84. 78. -

145. 144.
274. 326.
279. 156.

71. 88.
148. 160.
389. 362.
630. 683.

87. 85.
3. 0.
2. 1.
2. 4.
7. 14.

10. 14.
23. 24.

2. 0.
0. 0.
2. 0.
1. 0.
2. 1.
0. 0.
2. 1.
1. 2.
0. 0.
0. 0.
0. 1.
0. 0.
1. 0.

4VI
2.
0.
1.
0.
3.
3.
2.
1.
2.
1.
1.
2.
0.
1.
4.
1.
1.
5.
6.

10.
15.
52.
89.

157.
318.
96.
81.

186.
392.
667.

59.
3.
1.
6.

12.
15.
27.
0.
0.
0.
1.
1.
2.
0.
0.
0.
0.
1.
0.
0.

2095

2.
0.
0.
1.
1.
2.
0.
0.
0.
-0.
0.
2.
2.
2.
0.
3.
3.
8.
8.

10.
18.
42.
71.

211.
364.

74.
93.

207.
442.
691.

46.
1.
0.
0.
6.

26.
29.
0.
0.
0.
0.
1.
2.
1.
0.
2.
0.
0.
0.
2.



WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S96T571-DUP

File ID: 24a2401.CNF

A N A L Y S I S

Counted on:
Detector:
Geometry number:
Count time:

4/24/96 @16:18
AEA24

28804. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final

55.0 55.0 366.900 366.900
1447.6 1447.6 299.202 299.200
332.9 332.9 254.074 253.598

FWHM
Initial Final
12.000 5.898
14.000 6.785
12.000 4.065

Tau
Initial
6.000
7.000
6.000

PEAK RESULTS
Peak Error Limit: 30%

ID Isotope
1 Cm244

Cm243
2 Pu238

Am241
3 Am243

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.030 5.795 5.779 0.0160.03 2.71
5.779 5.779 0.000

0.776 5.487 5.467 0.0200.03 69.28
5.479 5.467 0.012

0.173 5.270 5.257 0.0130.02 15.46

%err
@95
5.4

1.1

2.7

Activity
d/m uCi/ea
196.5 0.885E-04
269.2 0.121E-03

6972.9 0.314E-02
5341.0 0.241E-02
1131.4 0.510E-03

0.980 <--valid peaks only--> 87.45

DETECTOR CALIBRATION
Energy(MEV) = 4.091 + (0.0046)*Channel

Energy range (MeV): 4.091 TO 6.446
Efficiency = 0.0138 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
42845.0
42843.3
41982.8

862.2

% Recovery
100.000
99.996
97.988
2.012

Analyzed by:
EMB

t412096

G E N E R A L

Peak
ID
1
2
3

Final
1.237
1.537
0.864

Totals:



Spectrum 24a2401.CNF WHC-SD-WM-DP-183, REV. 0
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:
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Raw Data Dump
1 0.

11 2.
21 1.
31 1.
41 0.
51 3.
61 0.
71 5.
81 5.
91 3.

.01 4.

.11 6.

.21 4.

.31 3.

.41 4.

.51 0.

.61 5.

.71 4.

.81 2.

.91 15.
!01 16.
!11 20.
!21 44.
31 92. 1
!41 232. 2
!51 422. 3
!61 134. 1
71 243. 2
!81 531. 5
!91 1073. 11
301 1487. 13
311 92.
321 1.
331 6.
341 12.
351 19.
361 47.
371 38.
381 1.
391 3.
101 3.
111 2.
121 3.
131 7.
141 0.
151 1.
161 0.
171 1.
181 1.
191 1.
511 1.

for
0.
4.
0.
3.
4.
3.
0.
4.
2.
2.
3.
3.
0.
5.
3.
5.
9.
4.

10.
17.
23.
28.
53.
05.
25.
92.
41.
35.
13.
99.
20.
64.

2.
5.
9.

22.
56.
27.

3.
2.
1.
5.
5.

11.
1.
1.
0.
1.
1.
1.
0.

AEA Spectrum:
2.
0.
0.
2.
1.
4.
4.
1.
4.
1.
1.
4.
5.
3.
5.
8.
7.

10.
11.

9.
16.
29.
51.

125.
229.
419.
127.
234.
596.

1169.
974.

50.
3.
7.
6.

26.
49.
12.

2.
0.
0.
3.
5.
8.
0.
0.
0.
2.
0.
0.

0.
2.
3.
1.
0.
3.
2.
2.
0.
0.
2.
4.
2.
3.
4.
6.
8.
8.
9.

15.
16.
29.
79.

152.
268.
438.
162.
297.
654.

1216.
606.

26.
5.
3.

11.
30.
57.

1.
2.
2.
2.
0.
3.
3.
2.
3.
2.
1.
0.
1.

24a240
0.
1.
2.
1.
2.
2.
4.
0.
3.
3.
0.
3.
3.
5.
3.
5.
9.
2.
7.

14.
13.
33.
82.

158.
284.
492.
155.
310.
610.

1299.
381.

17.
3.
4.
9.

34.
50.

0.
0.
1.
3.
5.
8.

10.
2.
2.
0.
0.
1.
1.

1.CNF
1.
2.
4.
2.
3.
2.
7.
3.
0.
0.
2.
2.
4.
6.
5.
2.
4.
9.

10.
15.
21.
33.
66.

132.
303.
418.
142.
311.
734.

1400.
297.

10.
5.
5.

14.
34.
57.

1.
2.
2.
2.
2.
8.
1.
0.
1.
1.
0.
0.
5.

WHC-SD-WM-DP-
0. 1.
4. 4.
2. 2.
3. 1.
2. 4.
3. 0.
2. 5.
0. 3.
1. 2.
3. 0.
3. 4.
5. 2.
3. 6.
3. 2.
2. 5.
2. 5.
6. 4.

10. 8.
9. 11.

13. 14.
20. 28.
44. 38.

100. 84.
187. 161.
312. 337.
341. 240.
177. 185.
343. 371.
774. 831.

1405. 1439.
215. 203.

6. 3.
2. 3.
4. 7.

27. 20.
35. 55.
53. 63.

0. 0.
1. 2.
0. 1.
2. 2.
4. 5.
5. 7.
3. 2.
2. 0.
0. 2.
1. 0.
1. 1.
2. 1.
4. 1.

183, REV. 0
1.
3.
2.
2.
2.
2.
2.
3.
2.
4.
2.
4.
5.
6.
4.
3.
5.
6.
7.

13.
20.
50.

100.
176. 2
351. 4
189. 1
213. 2
427. 4
882. 9

1551. 15
142. 1

2.
6.
2.

23.
42.
53.

0.
1.
2.
2.
4.

10.
2.
3.
0.
3.
0.
0.
2.

3.
1.
4.
1.
0.
5.
2.
4.
3.
3.
3.
4.
3.
8.
5.
5.
8.
7.

14.
20.
29.
73.
97.
17.
07.
43.
22.
60.
81.
51.
14.

1.
3.
7.

20.
46.
45.

1.
2.
1.
2.
4.
7.
1.
2.
1.
1.

*1.
0.
0.

DATA
Nor USDIN PA CMAGE2098



03/07/96 12:47
A-0004-1

WHC-SD-WM-DP-183, REV. 0 Page: 1

LABCORE Data Entry Template for Worklist# 6288

Analyst: 3\ Instrument: PUOl Book# \(1 p

Method: LA-943-128 Rev/Mod -g

Worklist Comment: Determine Sample Size using Ludlum. new

S Type Sample# R A Test Matrix Group# Proje~ t4'

1 STD

2 BLNK-PREP

3 SAMPLE S96T000539 0

@PU23901 LIQUID

@PU23901 LIQUID

@PU23901 LIQUID 96000082 C-106 GRAB
Analytes Requested: PU23901 , PU23901E, PU23901T

S96T000539 0

S96T001024 0

@PU23901 LIQUID

@PU23901 LIQUID 96000174 C-106 GRAB

Analytes Requested: PU23901 , PU23901E, PU23901T

S96T001024 0 @PU23901 LIQUID

Final page for worklist # 6288

Anast Signature Date AngSt Signature Dat /

4

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
2099

4 DUP

5 SAMPLE

,6 DUP



:25 WHC-SD-WM-DP-183, REV. 0
LABCORE Completed Worklist Report for Worklist# 6288

Analyst: jmv Instrument: PU01 Book# / 1/3

Method: 44-?f3- Rev/Mod 4 1
Worklist Comment: Determine Sample Size using Ludlum. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

*PU23901

*PU23901

PO23901

*PU23901

-PU23901

*PU23901

<*PU23901

*PU23901

*PU23901

@PU23901
PU23901

@PU23901
*PU23901

@PU23901
*PU23901

*PU23901

PU23901

@PU23901

Date

PU23901 LIQUID 1.28901 1.13E-1 88.200 % Recovery

PU23901E LIQUID 1.00 2.20E+00 2.200 % Ct. Error

PU23901T LIQUID 100 9.533+01 95.300 % Recovery
PU23901 LIQUID 1 <3.12E-3 uCi/L

PM23901T LIQUID 100 1.069+02 106.000 % Recovery
PU23901E LIQUID 1.00 1.41E+01 14.100 % Ct. Error

PU23901 LIQUID N/A 7.401-01 3.1300-002 uCi/.L

PU23901T LIQUID N/A 9.78E+01 1.000o-007 % Recovery

P0239013 LIQUID N/A 1.65E+00 0.000 % Ct. Error

PU23901 LIQUID 7.40E-1 6.921-1 6.700 "WD

PU23901T LIQUID 100 9.42E+01 94.200 % Recovery
P023901E LIQUID 1.00 1.72E+00 1.720 % Ct. Error

PU23901 LIQUID N/A 7.383-01 3.350e-002 uCi/mL
PU23901T LIQUID N/A 8.64E+01 1.000.-007 % Recovery
PU239011 LIQUID N/A 1.673+00 0.000 %..Ct. Error
PU23901 LIQUID 7.383-1 8.149-1 9.790 RPD

PU23901T LIQUID 100 9.538+01 95.300 % Recovery

PU23901E LIQUID 1.00 1.563+00 1.560 % Ct. Error

Final page for worklist# 6288

Analyst Signature Date

03/15/96 13

STD

STD

SD

BLNK-PRfP

BLNK-PREP
BLNK-PREP

SAMPLE

SAMPLE

SAMPLE
DUP

DUP
DUP

SAMPLE
SAMPLE

SAMPLE
DUP

DUP

DUP

5967000539

S96T000539
896?000539

S96T0 0539

3967000539

596TOO0539
596TOO1024

S96T001024
S96TO1024

S96T001024
S96T001024

S96TC01024

Units shown for QC (BLK/BKG) may not reflect the actual units.

2100

worklistdata Version 0.0 05/16/95 Page: I

Analyst Signature

Re Jwer Signature V Date



WORKBOOK PAGE: STD1

Pu 238 and 239.240 : LA-943-128 (A-1)

WHC-SD-WM-DP-183, REV. 0
LIQUID STD

DATE COUNTED MAR-1,4-9 PU 236 AEA FRAC (C236) 0.442
STD AMPLE VOLUME in mL SS 4.100 PU 238 AEA FRAC (C238) 0.000

SAMPLE DILUTION FACTOR DF 101.000 PU 239 AEA FRAC (C239) 01484
6288 RACER VOLUME in mL SPKV 0.100 TOTAL AT COUNTS 3MB

DIGEST DILUTION FACTOR DDF 1.7 AT COUNT TIME (MIN) 10
2S9O1 TRACER BOOK NO 120.4$ BACKGROUND in cpm (Bkg) 0.170

DETECTOR NUMBER 18 PU 236 cpm 31.550
LIQUID EFFICIENCY FACTOR EFF 0.269 PU 238 cpm 0.000

rRACER PREPARATION DATE 12127195 PU 239 cpm 34.530
96001933 RACER PREPARATION VALUE (dpm/mL) 2390.000 AEA COUNT TIME 480

PU-236 DECAY CORRD VALUE (dpm/mL) 2269.035 U723914 pCil 1304E+02
0 PU-238 TRACER VALUE (dpm/mL 0.000

STANDARD BOOK NO 104B43

N/A TANDARD VALUE in pCi/mL 0.128

WLSS2BI
Decay Time = Date Counted - Tracer Preparation Date

W 7 Pu-236 Decay Cored Value = Pu-236 Preparation Value *[e to the power of {(-1n2 * Decay Time/i 040.95)]

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)* I/EFF *C236*100/Pu-236 Decay Cored Value * SPKV

SEN Pu 239/240 pCi/L = (C239)(Pu 236 Decay Cored Value)(SPKV)(100mL/L)(DF)(DDF) / [(C236)(SS)(2220000 dpm/pCi)]

Pu 238 dpm = [(Total AT Counts I TC) - Bkg * iIEFF C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)

JRPu 238 pCi/L = [(Pu 238 dpm)(DF)(DDF)(100mL/L)] I [(Pu-236 Tracer Recovery 1100)(2220000 dpm/pCi)(D g/L)(SS)]

Relative Counting Error = Square Root of [(1 /(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm ' min))] * 1.96 * 100

Sh1tfl Pu 239/240 pCi/mL 1.13E-01 DETECTION
Relative Counting Error = 2.2% LEVELS

in pCimL-
Pu 2391240

G3:<OOPM 7.35E-03

C.-1o GRAS Pu 236 Tracer Recovery = 95.3%

Anayt: JMV Date: 15-Mar-96

Signature of Chemist: JFR Date: &5:
STANDARD.WO1 REV 1.0 943128AL

21CI

1:\943128\OUT\PU6288.WB1 03/15/96



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: BLANK2

Pu 238 and 2391240: LA-943-128 (A-1) LIQUID I SOLID BLNK-PREP

DATE COUNTED MAR.14-JS PU 236 AEA FRAC (C236) 0.994

BLNK-PREP SAMPLE VOLUME in mL SS 0.100 PU 238 AEA FRAC (C238) 0MG
SAMPLE DILUTION FACTOR DF 1f1JOG PU 239 AEA FRAC (C239) fl012

6288 TRACER VOLUME in mL SPKV TI.O OTAL AT COUNTS 198 4

DIGEST DILUTION FACTOR DDF 1.06 T COUNT TIME (MIN) 30

PU23901 TRACER BOOK NO 12Cn4. BACKGROUND in cpm (Bkg) t.17
DETECTOR NUMBER 18 PU 236 cpm $2.93O

LIQUID EFFICIENCYFACTOR EFF 0.2686 PU 238 cpm _.___

[RACER PREPARATION DATE 12127195 PU 239 cpm 0.410

96001933 RACER PREPARATION VALUE (dpm/mL) 2390.00 AEA COUNT TIME 480

PU-236 DECAY CORR'D VALUE (dpm/mL) 2269.04 Pu 2391240 pCI/L = < 3.116E+00

00 U28IRCR.AU

NIA

, teorn P 7

...............

PU-238 TRACER VALUE (dom/mL) 0.00

Decay Time = Date Counted -Tracer Preparation Date

Pu-236 Decay Corr'd Value = Pu-236 Preparation Value *[a to the power of {(-1n2 * Decay Time/1 040.95)]

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)*C236*100/(Pu-236 Decay Corr'd Value * SPKV*EFF)

Pu 239/240 pCi/L = (C239)(Pu 236 Decay Corrd Value)(SPKV)(100mL/L)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpm/pCi)]

Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)

Pu 238 pCi/L = [(Pu 238 dpm)(DF)(DDF)(1000mLJL)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)]

Relative Counting Error = Square Root of [(1/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))] * 1.96 * 100

AVIse Pu 2391240 pCilmL < 3.12E-03 DETECTION
Relative Counting Error = 14.1% LEVELS

e3fyfl in pCi/mL
NOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240

........ Pu 238 pCimL < 3.12E-03 3.12E-03
Relative Counting Error = 100.0% Pu 238

C..10RABs Pu 236 Tracer Recovery = 106.0% 3.12E-03

Analyst: JMV Date: 15-Mar-96

Signature of Chemist: JFR Date: >

BLANK.WB1 REV 1.0 943128ML

2102

1:\943128\OUTNPU6288.WB1 03/15/96



WORKBOOK PAGE: SAM3

Pu 238 and 2391240: LA-943-128 (A-1)
WHC-SD-WM-DP-183, REV. 0

LIQUID I SOLID SAMPLE

ATE COUNTED MAR44-6 PU 236 AEA FRAC (C236) 0.101
SAMPLE SAMPLE VOLUME in mL SS 01G PU 238 AEA FRAC (C238) 0.106

AMPLE DILUTION FACTOR DF 10100 PU 239 AEA FRAC (C239) tt74
6298 RACER VOLUME in mL SPKV 00 OTAL AT COUNTS 1771*

DIGEST DILUTION FACTOR DDF . T COUNT TIME (MIN) W0
23901 RACER BOOK NO 12064 CKGROUND in copm (Bkg) 0.170

DETECTOR NUMBER 10 PU236cpm 33.300
LIQUID EFFICIENCY FACTOR EFF 0.269 PU 238 cpm __ ._7_

TRACER PREPARATION DATE 12127195 PU 239 cpm 2*9AWJ

96001933 RACER PREPARATION VALUE (dpm/mL) 2390.000 AEA COUNT TIME 4UJ

PU-236 DECAY CORR'D VALUE (dp/mL) 2269.035 Pu 2392240 iCi/L 7.3999E+02

0 U-238 TRACER VALUE (dpm/mL) 0.000

N/A
Decay Time = Date Counted - Tracer Preparation Date

S96T000639 Pu-236 Decay Cored Value = Pu-236 Preparation Value '[e to the power of {(-1n2 * Decay Time/1 040.95)]
Pu 238 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236*100/(Pu-236 Decay Corr'd Value * SPKV * EFF)
Pu 239/240 pCi/l. = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(1000ml/L)(F)(DDF) / [(C236)(SS)(D g/L)(2220000 dpm/pCi)}
Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)

5E9 " P u 238 pCi/L = [(Pu 238 dpm)(DF)DDF)(10O0mL/L)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/4Ci)(D g/L)(SS)
Relatve Counting Error = Square Root of [(1/(Pu 236 cpm * min))+ (1 / (Pu 238 or 239/240 cpm * min))] * 1.96 * 100

O3/15/6 <Pu 239/240 pCI/mL 7.40E-01 DETECTION
Relative Counting Error = 1.7% LEVELS

in pCIJmL
Pu 239/240

Pu 238 pCImL 1.07E-01 3.13E-02
Relative Counting Error = 2.2% Pu 238

C-1lltlRAl Pu 236 Tracer Recovery = 97.8% 3.13E-02

Anafyst: JMV Date: 15-Mar-96

[Signature of Chemist: JFR Dat: C1t.

SAMPLE.WBI REV 1.0 d 943128MLo

2103

1:\943128XOUTPU6288.WB1 03/15/96



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: DUP4

Pu 238 and 239240: LA-943-128 (A-1) LIQUID / SOLID DUP

DATE COUNTED MARW1446 PU 236 AEA FRAC (C236) _.___

DUP AMPLE VOLUME in mL SS 0.100 PU 238 AEA FRAC (C238) 0.100
AMPLE DILUTION FACTOR DF 10t.00 PU 239 AEA FRAC (C239) O.

6299 CER VOLUME in mL SPKV 0.1 1 OTAL AT COUNTS 1723S

IGEST DILUTION FACTOR DDF 1006 T COUNT TIME (MIN) 30

U23901 RACER BOOK NO 42054 CKGROUND in cpm (Bk) 9.170

ETECTOR NUMBER 1I PU 236 cpm Slag

LIQUID FFICIENCY FACTOR EFF 0.269 PU 238 cpm SI13S

CER PREPARATION DATE 12127/95 PU 239 cpm 2l847

96001933 RCER PREPARATION VALUE dpm/mL) 2390.000 COUNT TIME 48

PU-236 DECAY CORR'D VALUE (dpmimL) 2269.035 Pu 2391240 pCUL 6.9165E+02

0 PU-238 TRACER VALUE (dpm/mL) 0.000

NWA
Decay Time = Date Counted - Tracer Preparation Date

S96TD00039 Pu-236 Decay Cor'd Value - Pu-236 Preparation Value *[e to the power of ((-ln2 * Decay Time/i 040.95)]
Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236*100/(Pu-236 Decay Corr'd Value * SPKV * EFF)

_ Pu 239/240, pCi/L = (C239)(Pu 236 Decay Corrd Value)(SPKV)(1000mLJL)(DF)(DDF) / [(C236)(SS)(D gIL)(2220000 dpm/pCi)]

u 238 dpm - [(Total AT Counts / TC) - Bkg ' 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)

tE N Pu 238 pCl/L = [(Pu 238 dpm)(DF)(DDF)(1 OO0mLL)] / [(Pu-236 Tracer Recovery 1 00)(2220000 dpm/pCI)(D g/L)(SS)l

Relative Counting Error - Square Root of [(1I/(Pu 236 cpm * min)) + (I / (Pu 238 or 239/240 cpm * min))] * 1.96 * 100

tVPu 2391240 pCI/mL 6.92E-01 DETECTION
Relative Counting Error = 1.7% LEVELS

S1*> .
In pCImL

Pu 239/240
Pu 238 pCImL 1.03E-01 3.29E-02
Relative Counting Error = 2.3% Pu 238

Pu 236 Tracer Recovery = 94.2% 3.29E-02

Anas: JMV Date: 15-Mar-96

[Signature of Chemist: JFR Date: - .

SAMPLE.WB1 REV 1.0 . 943121IL

2104

1:\943128\OUTPU6288.WB1 03/15/96



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: SAM5

Pu 238 and 239240: LA-943-128 (A-1) LIQUID ) SOLID SAMPLE

DATE COUNTED MAR-4.S PU 236 AEA FRAC (C236) 010?
SAMPLE SAMPLE VOLUME in mL SS 0,100 PU 238 AEA FRAC (C238) 0121

SAMPLE DILUTION FACTOR DF tOV006 PU 239 AEA FRAC (C 239) ws

0286 TRACER VOLUME in mL SPKV 0100 TOTAL AT COUNTS 147*4
DIGEST DILUTION FACTOR DDF 1.0000 AT COUNT TIME (MIN) 3O

U23901 RACER BOOK NO 120943 BACKGROUND in com (Bkg).0 170

DETECTOR NUMBER 1 PU 236 cpm 32,56
LIQUID EFFICIENCY FACTOR EFF 0.269 PU 238 cpm StflQ

TRACER PREPARATION DATE 12127195 U 239 cpm 180480

96001933 RACER PREPARATION VALUE (dpm/mL) 2390.000 COUNT TIME 480
PU-236 DECAY CORR'D VALUE (dpm/mL) 2269.035 Pu 2391240 pCi/..7.3806E+02

0 PU-238 TRACER VALUE (dpm/mL) 0.000

NWA

Decay Time = Date Counted - Tracer Preparation Date
8967001024 Pu-236 Decay Cored Value r Pu-236 Preparation Value *[e to the power of {(-1n2 * Decay Time/1 040.95)]

Pu 236 Tracer Recovery = (Total AT Counts / TC -5kg) *C236*1 00/(Pu-236 Decay Corrd Value * SPKV * EFF)
W7 u 2391240 pCi/L = (C239)(Pu 236 Decay Cor'd Value)(SPKV)(1000mL/L)(DF)(DDF) / [(C236)(SS)(D gtL)(2220000 dpmpCi)]

Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery 1100)
hEH ~ Pu 238 pCi/L = [(Pu 238 dpm)(DF)(DDF)(1ODOmUL)] 1 ((Pu-236 Tracer Recovery 1100)(2220000 dpm/pCi)(D g/L)(SS)]

Relative Counting Error = Square Root of [(1I/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min)) * 1.96 * 100

2Wt16t' Pu 239/240 pCilmL 7.38E-01 DETECTION

Relative Counting Error = 1.7% LEVELS
In pICImL
Pu 239/240

Pu 238 pCImL 1.17E-01 3.35E-02
Relative Counting Error = 2.2% Pu 238

C.....G.A .. Pu 236 Tracer Recovery = 86.4% 3.35E-02

Analyst: JMV Date: 15-Mar-96

[Signature of Chemist- JFR Date:

SAMPLE.WBI REV 1.0 L/ 943128M1Y

2105
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WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: DUP6

Pn 23A and 2391240 : LA-943-128 (A-Il LIQUID I SOLID DUP

DATE COUNTED MAR..14 PU 236 AEA FRAC (C236) 0.102
DUP PLE VOLUME in mL SS 0100 PU 238 AEA FRAC (C238) 0.12

3AMPLE DILUTION FACTOR DF 101,006 PU 239 MEA FRAC (C239)0.4

6288 TRACER VOLUME in ml SPKV MO TOTAL AT COUNTS 17060

DIGEST DILUTION FACTOR DDF 1.0000 AT COUNT TIME (MIN) SO

U23901 CER BOOK NO 120B BACKGROUND in cpm (Bkg) O.l7

DETECTOR NUMBER 11|U 236 cpm 57060

LIQUID IFFICIENCY FACTOR EFF 0.269 U 238 cpm 40.6T0
TRACER PREPARATION DATE 12/27195 PU 239 cpm Si1l1

96001933 TRACER PREPARATION VALUE (dpm/mL) 2390.000 COUNT TIME 480

PU-236 DECAY CORR'D VALUE (dpmimL) 2269.035 Pu 239/240 pCi/L 8.1370E+02

0 PU-238 TRACER VALUE (dpm/mL) 0.000 C

N/A
Decay Time = Date Counted - Tracer Preparation Date

SB6TOO1024 Pu-236 Decay Corr'd Value = Pu-236 Preparation Value *[e to the power of {(-1n2 * Decay Time/1 040.95)

Pu 238 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236*1 O/(Pu-236 Decay Corrd Value * SPKV * EFF)

Wu 239/240 pCi/L = (C239)(Pu 236 Decay Cored Value)(SPKV)(1 OOOmLL)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpm/paCi)}

Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery /100)
SE 7Pu 238 pCI/L = [(Pu 238 dpm)(DF)(DDF)(1000mUJL)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)l

Relative Counting Error = Square Root of [(1/(Pu 236 cpm * mm)) + (1 / (Pu 238 or 239/240 cpm * min))] * 1.96 * 100

mJMV

cb/1l/s< Pu 239/240 pCUmL 8.14E-01 DETECTION
Relative Counting Error = 1.6% LEVELS

In pCIlmL
Pu 239/240

.Sdpt PM Pu 238 pClmL 1.13E-01 3.19E-02

Relative Counting Error = 2.0% Pu 238

C.1_____A_ Pu 236 Tracer Recovery = 95.3% 3.19E-02

alvsa: JMV Date: 15-Mar-96

Signature of Chemist: JFR . Date:

SAMPLE.WBI REV 1.0 6' 943128A

210G

1:43128OUTFPU6288.WB1 1=315196



WHC-SD-WM-DP-1 83, REV. 0 U
Westinghouse Hanford Co.

G E N E R A L A N A L Y S I SA L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
WL6288-STD

File ID: 13a1384.CNF

Counted on: 3/14/96
Detector: AEA13
Geometry number: 1
Count time: 28806. Sec

PEAK ANALYSIS

-eak Peak height -.-Peak center
ID Initial Final Initial Final
1 510.8 510.8 360.461 360.461
2 14.4 14.4 286.668 285.770
3 674.4 674.4 226.626 226.619
4 15.0 15.0 122.732 122.497

- FWHM --
Initial Final
12.000 5.662
10.000 3.218
12.000 6.264

128.000 1.000

Tau
Initial
6.000
5.000
6.000

64.000

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Ra224IVX
2 Th228
3 Pu239

Pu240
4 Np237

AEA Peak Centroid Count
&Frac Exp. Obs. Diff. FWHM Rate c/m
0.442 5.686 5.725 -.0390.03 31.55
0.013 5.400 5.388 0.0120.01 0.94
0.484 5.147 5.122 0.0250.03 34.53

5.144 5.122 0.022
0.016 4.640 4.654 -.0140.00 1.16

%err
@95
1.6

15.7
1.5

8.7

Activity
d/m uCi/ea
396.8 0.179E-03
15.6 0.704E-05

408.2 0.184E-03
408.2 0.184E-03
229.2 0.103E-03

0.956 <--valid peaks only--> 68.19

DETECTOR CALIBRATION
Energy(MEV) = 4.102 + (0.0045)*Channel
Energy range (MeV): 4.102 TO 6.406

Efficiency = 0.0846 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
34259.0
34259.4
32737.6

1521.4

% Recovery
100.000
100.001
95.559
4.441

Analyzed by:
ALJ

2107

@10:54

Final
0.871
0.434
1.262
0.100

Totals:



1 Legend: Raw =
Spectrum 13a1384.CNF

.... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0
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AEA Spectrum:
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

2109

0.
1.
0.
4.
4.
5.
6.
7.
6.
9.

13.
9.

21.
12.
19.
25.
37.
60.
91.
88.

--198-.
322.
535.
378.

31.
20.
14.
16.
24.
29.
42.
57.
79.

123.
228.
424.
547.

18.
7.
2.
3.
1.
3.
0.
0.
0.
0.
1.
0.
0.
0.

Raw Data )ump for
0.
0.
0.
1.
2.
7.
6.
6.
5.
7.
8.

19.
19.
16.
18.
37.
29.
54.
78.
96.

-188. -
310.
605.
229.

38.
12.
13.
26.
29.
24.
43.
55.
73.

134.
242.
444.
545.

20.
4.
1.
2.
2.
0.
0.
1.
1.
1.
1.
0.
1.
0.

0.
0.
1.
1.
3.
4.
7.
4.
9.

11.
15.
11.
16.
21.
23.
41.
40.
54.
77.

140.
184
336.
580.
125.
25.
15.
18.
17.
34.
37.
44.
44.
93.

126.
238.
436.
465.

20.
3.
3.
4.
2.
1.
0.
0.
1.
1.
2.
0.
0.

1.
0.
5.
3.
9.
3.
6.
7.
5.

13.
8.

12.
19.
18.
25.
31.
35.
60.
79.

107.
.217
340.
661.

81.
22.
18.
25.
18.
36.
33.
42.
60.

106.
156.
228.
443.
395.
11.
6.
2.
3.
0.
2.
1.
2.
0.
1.
1.
0.
0.

13al384.CNF
0. 0.
0. i..
3. 7.
2. 3.
5. 2.
4. 6.
5. 8.
6. 14.

10. 4.
8. 11.
9. 9.

11. 12.
11. 19.
20. 24.
28. 26.
28. 32.
34. 50.
54. 50.
89. 84.

122. 145.
244.-_237.-
423. 402.
674. 736.

69. 57.
16. 15.
12. 16.
25. 23.
26. 25.
36. 38.
42. 37.
55. 47.
64. 79.
92. 114.

155. 155.
259. 305.
483. 439.
228. 113.

13. 10.
1. 2.
2. 3.
0. 2.
2. 1.
1. 1.
1. 2.
1. 0.
0. 0.
0. 0.
1. 0.
0. 0.
2. 0.

0.
1.
7.
3.
5.
9.

1.0.
7.

12.
10.
12.
15.
19.
16.
20.
26.
42.
55.
88.

136.
215.
453.
710.
43.
18.
17.
28.
27.
42.
43.
51.

.77.
89.

173.
314.
459.

68.
12.
5.
2.
2.
2.
1.
1.
2.
0.
2.
3.
1.
0.

1.
0.
7.
6.
8.
6.
6.
8.
8.
8.

12.
11.
19.
16.
29.
40.
56.
59.
92.

146.
-227-.--

451.
734.

32.
10.
12.
16.
23.
39.
30.
49.
60.

109.
185.
374.
461.

49.
5.
4.
4.
2.
2.
1,
1.
2,
2.
0.
1.
0.
0.

1.
0.
3.
3.
5.
7.

10.
6.
9.

12.
17.
8.

19.
19.
35.
31.
55.
76.

106.
199.
267.
530.
643.

20.
19.
17.
13.
31.
34.
43.
40.
56.

106.
196.
364.
489.

31.
6.
5.
1.
2.
1.
0.
0.
1.
1.
2.
1.
0.
1.

WHC-SD-WM-DP-183, REV. 0
0.
0.
4.
4.
6.
5.
7.
6.
8.
9.

14.
13.
17.
19.
31.
46.
56.
64.

100.
189.
265.
520.
549.

26.
16.
16.
20.
26.
25.
54.
43.
82.

131.
196.
395.
543.
24.
3.
1.
3.
0.
1.
0.
3.
0.
0.
1.
0.
0.
0.



G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

*3-,5-- 54

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
WL6288-BLNK

File ID: 14a1488.CNF

Counted on:
Detector: A
Geometry number: 1
Count time:

WHC-SD-WM-DP-183, REV. 0

3/14/96 @18:13
EA14

28810. Sec

PEAK ANALYSIS

Peak height-. -,Peak-center. - -. FWHM
Initial Final Initial Final Initial Final
583.6 583.6 362.543 362.543 12.000 5.252

4.0 4.0 298.231 297.617 6.000 0.061
6.6 6.6 256.853 256.466 12.000 16.305

- .. Tau
Initial
6.000
3.000
6.000

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA
ID Isotope /,Frac
1 Ra224fv 0.994
2 I ????
3 Pu239 0.012

Am243

Peak Centroid Count %err
Exp. Obs. Diff. FWHM Rate c/m @95
5.686 5.727 -.0410.02 32.93 1.6

5.435 0.15 75.6
5.147 5.250 -.1030.07 0.41 22.0
5.270 5.250 0.020

Activity
d/m uCi/ea

4865.9 0.219E-02

56.6 0.255E-04
57.2 0.258E-04

1.006 <--valid peaks only--> '33.34

DETECTOR CALIBRATION
Energy(MEV) = 4.096 + (0.0045)*Channel
Energy range (MeV): 4.096 TO 6.400

Efficiency = 0.0072 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
15916.0
15915.9
16079.6
-163.6

% Recovery
100.000
99.999

101.028
-1.028

Analyzed by:

2110

Peak.
ID
1
2?
3

Final
0.898
0.013
3.188

Totals:

DM.,



Spectrum 14al488.CNF

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

3847.7

1 1.

.................................... 1

..................................................................... 1

2111

1.
1



Raw Data Dump
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201-
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
0.
2.
2.
1.
0.
1.
0.
0.
0.
2.
0.
0.
2.
0.
2.
2.
3.
0.

--- 2.
3.
3.
5.
4.
7.

11.
16.
23.
20.
24.
27.
62.

100.
177.
423.
548.

28.
4.
2.
2.
2.
0.
0.
0.
0.
2.
1.
1.
0.
0.

or

1
0
0
0
0
1
1
1
0
1
3
5
2

-- 4
2
3
8
6

11
7

16
19
31
21
41
72

114
167
463
609

26
8
2
3
0
0
3
1
1
1
0
3
0
0

AEA Spectrum:
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
1.
2.
0.
0.
2.
2.
1.
1.

4.
3.
4.
5.
7.
5.

12.
18.
26.
19.
55.
60.

108.
215.
515.
637.

17.
9.
6.
2.
3.
1.
0.
1.
1.
1.
1.
0.
0.

0.
0.
0.
0.
1.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
3.
2.
4.
5.
3.
7.

10.
4.

13.
13.
27.
29.
46.
85.

104.
239.
458.
623.

21.
11.

1.
2.
0.
0.
0.
2.
0.
2.
1.
0.
0.

0.
0.
1.
0.
1.
1.
0.
1.
0.
0.
0.
2.
1.
1.
1.
0.
2.
0.
1.
0.

-0.
7.
7.
4.
5.
8.

14.
10.
23.
20.
37.
52.
74.

110.
245.
518.
541.

18.
6.
2.
2.
0.
1.
1.
1.
0.
1.
1.
0.
0.

0.
0.
0.
1.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
5.
3.
2.
3.
4.
4.

10.
7.

15.
19.
25.
35.
58.
75.

145.
255.
467.
429.

14.
7.
6.
3.
2.
3.
1.
2.
0.
0.
1.
1.
1.

14a1488.CNF

1
1
1
0
2
0
0
2
1
2
4

-1
5
3
4
8

15
13
16
18
28
43
60
71

161
296
474
241

6
5
1
1
1
0
0
0
0
2
0
1
0

1.
0.
0.
0.
2.
0.
0.
2.
1.
2.
1.

._.21.
2.
3.

10.
12.
13.
16.
23.
37.
34.
58.
96.

160.
335.
473.
122.

8.
2.
4.
2.
1.
1.
0.
0.
1.
1.
2.
0.
0.

2112

WHC-SD-WM-DP-183
0. 1.
0. 0.
0. 1.
0. 0.
1. 0.
1. 0.
2. 1.
1. 0.
0. 0.

REV.0
0.
1.
0.
0.
2.
0.
2.
0.
3.
1.
1.
1.
0.
4.
0.
0.
0.
4.
1.
3.
4.
3.
8.
4.
7.

16.
10.
26.
38.
39.
72.
98.

175.
374.
543.

72.
9.
6.
5.
4.
1.
3.
2.
2.
0.
0.
2.
0.
0.

0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
0.
1.
1.
1.
2.
2.
2.
2.
1.
3.
5.
3.
3.
7.
4.
6.

14.
11.
20.
25.
36.
61.
95.

185.
381.
535.

48.
5.
2.
1.
5.
3.
0.
0.
0.
2.
0.
1.
0.
1.



WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
596TO539-SAM

File ID: 15a1568.CNF

~,

A N A L Y S I S

Counted on:
Detector:
Geometry number: 1
Count time:

3/14/96 @18:14
AEA15

28802. Sec

PEAK ANALYSIS

Peak height-----.Peak center.
Initial Final Initial Final
409.2 409.2 359.568 361.206
422.1 422.1 301.928 301.189

3429.9 3429.9 226.264 226.244

FWHM ..
Initial Final
18.000 6.824
26.000 8.280
16.000 8.194

- .. Tau
Initial

9.000
13.000
8.000

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Ra224

Pu236
2 Am241

Pu238
3 Pu239

Pu240

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.101 5.686 5.736 -.0500.03 33.30
5.755 5.736 0.019

0.105 5.479 5.466 0.0130.04 34.67
5.487 5.466 0.021

0.724 5.147 5.128 0.0190.04 239.46
5.144 5.128 0.016

%err
@95
1.6

1.7

0.6

d/m
2134.1
2047.0
2222.1
2901.1

14425.4
14425.4

Activity
uCi/ea

0.961E-03
0.922E-03
0. 100E-02
0.131E-02
0.650E-02
0.650E-02

0.929 <--valid peaks' only--> 307.44

DETECTOR CALIBRATION
Energy(MEV) = 4.110 + (0.0045)*Channel
Energy range (MeV): 4.110 TO 6.414

Efficiency = 0.0166 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
158873.0
158873.1
147579.1

11293.9

% Recovery
100.000
100.000
92.891
7.109

Analyzed by:

2113

G E N E R A L

Peak
ID
1
2
3

Final
0.762
0.935
1.137

Totals:

DM



Spectrum 15a1568.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0
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24274.7

.2..
.2..

1
...
.1



Raw Data Dump
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201-
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
1.
4.

45.
50.
53.
53.
64.
69.
82.

111.
118.
163.
163.
216.
313.
374.
499.
673.
895.

-1360...-
2090.
3113.
2349.

163.
112.
143.
180.
274.
392.
447.
109.

97.
160.
233.
338.
409.

21.
11.

6.
6.
3.
4.
3.
2.
2.
2.
3.
2.
1.
0.

for AEA Spectrum:
0.
0.
4.

37.
45.
41.
59.
60.
83.

105.
107.
129.
151.
172.
237.
291.
367.
513.
680.

1026.
1355.
2167.
3121.
1694.

147.
149.
158.
186.
259.
425.
509.

98.
105.
148.
208.
365.
427.

22.
5.
6.
5.
3.
1.
1.
1.
4.
2.
3.
0.
2.
0.

2.
2.
0.

44.
40.
61.
53.
79.
82.
99.

106.
117.
142.
183.
220.
278.
359.
520.
751.

1002.
147.9.
2341.
3195.
1060.

154.
134.
142.
176.
304.
465.
484.
100.
126.
168.
243.
411.
394.

19.
11.

5.
3.
3.
3.
2.
3.
2.
4.
2.
2.
2.

1.
2.

17.
38.
36.
45.
52.
66.
78.
74.

135.
121.
158.
185.
235.
309.
386.
545.
681.

1058.
-1563.
2362.
3473.

645.
149.
121.
135.
194.
305.
493.
495.

98.
109.
186.
263.
419.
365.

11.
4.
1.
3.
7.
2.
1.
1.
2.
5.
1.
2.
1.

15a1568.CNFWHC-SD-W
1.
3.

26.
38.
53.
40.
60.
55.

100.
107.

80.
115.
155.
207.
244.
354.
378.
558.
790.

1060.
-554..
2533.
3527.

455.
140.
91.

155.
221.
293.
494.
457.

81.
116.
172.
230.
396.
309.

11.
8.
4.
4.
2.
4.
4.
2.
0.
1.
1.
4.
0.

1..
1.

39.
42.
44.
48.
57.
67.
71.
92.

105.
134.
155.
188.
254.
294.
402.
598.
793.

1149.
1659..
2511.
3665.

308.
125.
118.
163.
230.
325.
503.
401.

89.
134.
177.
289.
371.
225.

18.
7.
4.
2.
3.
3.
4.
1.
1.
0.
3.
1.
0.

1.
2.

40.
52.
44.
53.
65.
72.
67.
90.

110.
129.
164.
190.
278.
302.
424.
580.
817.

1166.
1681.
2762.
3637.

215.
109.
131.
157.
213.
312.
487.
303.
106.
132.
212.
276.
398.
117.

10.
6.
2.
3.
2.
0.
4.
0.
1.
0.
2.
3.
1.

U-DP-1
1.
1.

31.
41.
51.
46.
63.
74.
80.
96.

118.
134.
180.
211.
238.
340.
445.
593.
842.

1204.
1797--
2803.
3584.

202.
123.
124.
156.
204.
354.
498.
205.

97.
160.
203.
324.
429.

79.
7.
4.
1.
3.
3.
0.
1.
3.
2.
1.
3.
1.
2.

83, REV. 0
1.
4.

29.
34.
52.
69.
62.
59.

103.
105.
126.
146.
161.
197.
295.
344.
448.
613.
851.

1230.
,-i919.

2972.
3200.

175.
130.
149.
188.
292.
378.
461.
152.

90.
139.
222.
323.
441.

43.
12.

3.
3.
1.
2.
3.
3.
2.
4.
2.
3.
0.
1.

2115

0.
0.

29.
35.
50.
51.
60.
66.

104.
77.

131.
147.
197.
226.
280.
352.
462.
610.
852.

1353.
1985.
2980.
2870.

156.
118.
135.
188.
278.
416.
481.
100.
113.
152.
220.
336.
384.

42.
10.

5.
2.
4.
5.
4.
5.
5.
3.
3.
2.
2.
2.



WY-sD-w.-Dp..-183, REV. 0

Westinghouse Hanford Co.

A L ? H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S96T0539-DUP

File ID: 16a1650.CNF

S t t9ii-JU.-

A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:

3/14/96 @18:15
EA16

28803. Sec

PEAK ANALYSIS

Peak -- Peak height-----Peak center.- FWHM
ID Initial Final Initial Final Initial Final
1 398.3 398.3 363.404 363.404 14.000 6.379
2 412.8 412.8 304.763 304.525 14.000 6.263
3 3282.5 3282.5 230.009 229.993 14.000 6.965

- . Tau
Initial
7.000
7.000
7.000

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid
ID Isotop ,Frac Exp. Obs. Diff. FWHM
1 Ra2244 '0.100 5.686 5.719 -.0330.03
2 Th228 0.100 5.400 5.454 -.0540.03

Am241 5.479 5.454 0.025
3 Pu239 0.670 5.147 5.118 0.0290.03

Pu240 5.144 5.118 0.026

Count
Rate c/m

31.05
31.13

%err
@95
1.6
1.8

208.47 0.6

Activity
d/m uCi/ea
2949.2 0.133E-02
3914.5 0.176E-02
2956.7 0.133E-02

18613.5 0.838E-02
18613.5 0.838E-02

0.869 <--valid peaks only--> 270.65

DETECTOR CALIBRATION
Energy(MEV) = 4.083 + (0.0045)*Channel
Energy range (MeV): 4.083 TO 6.387

Efficiency = 0.0112 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total,
149437.0
149435.7
129924.4

19512.6

% Recovery
100.000
99.999
86.943
13.057

Analyzed by:

2116

G E N E R A L

Final
0.745
0.760
1.067

Totals:

DM



Spectrum 16a1650.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc

WHC-SD-WM-DP-183, REV. 0

.3...

.3.

.............

.............

.............

Display Max.:
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. .3.

............ 3
................................ 3..
.................................................. 3..
............... 3.

.2.
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.2.

1
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.. 1.
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Raw Da-ta Dump
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201-
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
1.

65.
81.
75.
84.
90.
80.

119.
124.
132.
164.
209.
226.
296.
326.
408.
526.
718.

1031-
1470.
2484.
3450.

198.
129.
114.
142.
208.
318.
455.
127.
108.
135.
178.
295.
350.

30.
13.

8.
2.
4.
0.
3.
0.
2.
0.
1.
1.
4.
1.

for AEA Spectrum:
0.
2.
0.

53.
70.
74.
79.
84.

105.
105.
112.
122.
181.
169.
255.
269.
303.
411.
548.
749.

1075.-
1563.
2602.
3368.

173.
105.
131.
161.
194.
317.
423.
106.

91.
130.
193.
308.
362.

37.
12.

7.
5.
3.
3.
3.
3.
2.
2.
1.
1.
1.
0.

1.
0.
1.

70.
75.
89.
89.

102.
110.
114.
131.
155.
182.
201.
250.
295.
338.
458.
558.
810.

1124.
1737.
2609.
2895.

149.
113.
117.
199.
268.
369.
445.

97.
87.

137.
205.
359.
434.

22.
4.
1.
2.
2.
4.
3.
1.
3.
2.
4.
1.
0.

1.
1.

23.
63.
63.
65.
82.

100.
105.
115.
125.
175.
189.
225.
216.
328.
352.
490.
605.
817.

1186.
1718.
2847.
2404.

146.
122.
116.
172.
252.
366.
471.
100.
102.
151.
229.
352.
430.

17.
7.
2.
4.
3.
6.
1.
0.
2.
1.
1.
1.
0.

16a1650.CNF
.1.

1.
50.
57.
87.
79.
78.
97.

120.
112.
145.
150.
172.
203.
256.
286.
367.
466.
604.
785.

-1199.
1945.
2770.
1645.

135.
126.
150.
182.
247.
378.
533.

91.
98.

147.
211.
397.
373.

14.
8.
2.
2.
1.
1.
0.
0.
1.
2.
2.
3.
2.

2.
1.

51.
73.
66.
81.
93.

105.
114.
117.
135.
140.
190.
204.
256.
302.
387.
466.
621.
812.

.-1311.
1882.
3058.
1092.

136.
99.

143.
172.
250.
416.
450.
111.
96.

133.
251.
390.
401.

16.
10.
6.
4.
4.
3.
1.
3.
5.
2.
1.
2.
2.

1
2
3

4

WHC-SD-WM-DP-183 REV.01. 1. 04.
2. 0. 2.

54. 66. 69. 5
75. 72. 68. 7
66. 86. 86. 7
79. 72. 75. 7
90. 84. 85. 9
99. 96. 101. 10

132. 104. 113. 9
130. 122. 117. 14
137. 144. 136. 12
138. 190. 148. 17
179. 183. 206. 21
198. 216. 237. 24
260. 233. 263. 23
325. 316. 289. 33
366. 356. 407. 39
450. 484. 532. 55
654. 664. 674. 70
884. 901. 945. 101
297. 1349.--1452.-151
090. 2151. 2320. 241
057. 3297. 3425. 355
665. 469. 276. 20
126. 139. 126. 11
117. 113. 132. 11
131. 167. 144. 13
171. 196. 194. 19
283. 253. 307. 33
420. 448. 428. 46
467. 432. 341. 22
103. 87. 88. 8
97. 128. 131. 11

161. 152. 178. 19
254. 188. 303. 27
27. 356. 361. 36

317. 211. 124. 6
15. 17. 7.

6. 5. 3.
4. 6. 5.
3. 3. 4.
1. 2. 0.
2. 4. 1.
3. 4. 3.
2. 2. 5.
5. 1. 1.
2. 1. 2.
3. 2. 1.
1. 1. 2.
2. 0. 2.

1.
4.
7.
1.
7.
0.
0.
4.
4.
0.
6.
6.
0.
8.
4.
0.
1.
h.
0.
8.
0.
8.
8.
2.
3.
3.
3.
8.
5.
4.
9.
8.
0.
4.
5.
8.
0.
7.
1.
3.
3.
4.
3.
4.
1.
2.
1.
1.
3.
4.

2118



WHC-SD-WM-DP-183, REV. 0 )
Westinghouse Hanford Co. /g-7'

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S96TOO1024-SAM

File ID: 17a1726.CNF

A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:

3/14/96 @11:52
EA17

28807. Sec

PEAK ANALYSIS

-Peak-- Peak height -Peak center-- FWHM------
ID Initial Final Initial Final Initial Final
1 507.5 507.5 358.102 358.102 10.000 5.287
2 365.1 365.1 350.965 348.308 12.000 4.197
3 494.6 494.6 300.060 299.938 12.000 4.763
4 3969.1 3969.1 225.674 225.660 12.000 5.740
5? 25.0 25.0 76.094 75.835 150.000 1.000
6? 6.6 6.6 35.999 35.478 12.000 1.384

- . Tau
Initial
5.000
6.000
6.000
6.000

75.000
6.000

PEAK RESULTS
Peak Error Limit: 30%

ID Isotope
1 Pu236 7
2 Ra2241t
3 Pu238

Am241
4 Pu239

Pu240

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m
.040 5.755 5.740 0.0150.02 V12.15

0.067 5.686 5.695 -.0090.02 20.41
0.121 5.487 5.473 0.0140.0;2 36.89

5.479 5.473 0.006
0.765 5.147 5.131 0.0160.03 233.45

5.144 5.131 0.013
4.442 1.77
4.256 0.43

%err
@95
2.6
2.4
1.5

0.6

7.3
20.8

d/m
708.5

1240.9
2928.0
2242.7

13339.9
13339.9

Activity
uCi/ea

0.319E-03
0.559E-03
0.132E-02
0. 101E-02
0.601E-02
0.601E-02

0.992 <--valid peaks only--> 302.91

DETECTOR CALIBRATION
Energy(MEV) = 4.093 + (0.0046)*Channel

Energy range (MeV): 4.093 TO 6.448
Efficiency = 0.0175 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
146561.0
146572.3
146483.8

77.2

% Recovery
100.000
100.008
99.947
0.053

2119

Final
5.220
0.704
0.569
0.943
0.100
0.046

Totals:



Analyzed by:
ALJ

WHC-SD-WVM-DP-183, REV. 0

2120



1 Legend:
Spectrum 17a1726.CNF

Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

.4.
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..... 4.........4
............. 4
.................... 4
.............................. 4
..............................................4.
..................................................................4...
.............................................................4..

... 4..

.3
.3.
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2121
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HOC-SD-WM-DP-183, REV. 0Raw Data Dump for AEA Spectrum:
1 0.

11 3.
21 13.
31 9.
41 12.
51 22.
61 23.
71 21.
81 18.
91 36.

101 29.
111 54.
121 82.
131 100.
141 156.
151 160.
161 226.
171 332.
181 536.
191 834.
201.-1332.-
211 2203.
221 3491.
231 1479.
241 48.
251 93.
261 108.
271 147.
281 261.
291 484.
301 584.
311 62.
321 109.
331 158.
341 261.
351 452.
361 438.
371 0.
381 0.
391 0.
401 0.
411 0.
421 0.
431 0.
441 0.
451 1.
461 0.
471 0.
481 0.
491 0.
511 0.

0.
10.
9.

11.
10.
11.
23.
20.
31.
39.
51.
52.
65.
78.

134.
182.
271.
374.
593.
870.

-1393.
2314.
3647.

755.
46.
61.

101.
183.
280.
490.
545.

74.
121.
175.
310.
496.
306.

0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.

9.
5.

16.
6.

13.
19.
24.
34.
28.
39.
42.
65.
68.
81.

128.
164.
262.
407.
606.
880.

147.2.
2530.
3799.

366.
40.
69.

122.
184.
304.
505.
465.

60.
104.
170.
330.
443.
145.

0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.

11.
12.
18.
15.
13.
25.
24.
20.
36.
34.
34.
56.
67.

119.
123.
171.
252.
407.
618.
931.

1476.
2494.
4007.

135.
49.
78.

104.
186.
313.
499.
328.

70.
134.
225.
412.
439.

44.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.
0.

10.
9.

10.
16.
17.
16.
16.
32.
38.
48.
41.
69.
68.

105.
146.
200.
272.
394.
601.
974.

-1597.. .-
2791.
4121.

65.
47.
69.

113.
184.
337.
501.
199.

72.
125.
211.
363.
430.

6.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.

8.
12.
14.
13.
12.
14.
23.
34.
30.
42.
57.
59.
82.

114.
144.
190.
283.
404.
642.

1059.
1701.
3046.
4287.

43.
57.
90.

135.
214.
329.
498.
109.

82.
123.
200.
402.
484.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

17al726.CNF
6..

10.
1:3.
14.
14.
13.
19.
30.
34.
35.
51 .
55;.
65.

108.
138.
233.
258.
438.
697.

1056.
-1819.

3022.
4243.

43.
56.
98.

135.
260.
397.
459.

59.
74.

142.
250.
433.
519.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

9.
11.
15.
15.
21.
13.
24.
25.
33.
38.
45.
51.

100.
108.
162.
222.
320.
484.
711.

1089.
1854.
3143.
3854.

40.
55.
80.

138.
239.
421.
516.

54.
100.
139.
241.
396.
495.

0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

10.
17.
11.
10.
15.
26.
33.
24.
30.
51.
49.
58.
81.

100.
142.
211.
314.
439.
746.

1199.
1941.
3242.
3377.

35.
59.
86.

162.
262.
389.
513.

60.
71.

155.
282.
482.
555.

0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.

2122

13.
9.

14.
11.
16.
20.
9.

22.
36.
48.
48.
75.
78.

109.
166.
219.
392.
532.
759.

1288.
-2090.

3342.
2311.

48.
67.
81.

168.
272.
429.
559.

47.
93.

183.
278.
546.
539.

0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.



G E N E R A L

WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

1- 4v-rb7
A L P H A E N E R G Y A N A L Y S I S

Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S96T001024-DUP

File ID: 18a1804.CNF

Counted on:
Detector: A
Geometry number: 1
Count time:

3/14/96 @11:52
EA18

28807. Sec

PEAK ANALYSIS

-Peak.._ -Peak__height ------ Peak center-- ---.. FWHM--,-
ID Initial Final Initial Final Initial Final
1 483.2 483.2 358.716 358.716 28.000 6.313
2 390.0 390.0 351.185 348.227 12.000 4.750
3 484.4 484.4 300.758 300.379 26.000 5.800
4 3913.0 3913.0 226.461 226.441 14.000 6.237
5? 26.4 26.4 77.481 76.531 58.000 200.570
6? 15.8 15.8 16.674 16.259 46.000 28.414

-- Tau
Initial Final
14.000 14.758
6.000 0.682

13.000 0.613
7.000 0.769

29.000 58.483
23.000 23.620

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Ra224

Pu236
2 Ra224
3 Pu238

Am241
4 Pu239

Pu240
5 U 235

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.033 5.686 5.737 -.0510.03 12.07
.0o2 5.755 5.737 0.018 97.06
.069 5.686 5.689 -.0030.02 24.99

0.112 5.487 5.469 0.0180.03 40.67
5.479 5.469 0.010

0.804 5.147 5.129 0.0180.03 291.11
5.144 5.129 0.015

0.010 4.386 4.439 -.0530.92 3.71
???? 4.162 0.76

%err
@95
2.6

2.1
1.5

0.5

13.0
15.6

d/m
697.6
669.1

1444.7
3069.6
2351.2

15821.4
15821.4

353.4

Activity
uCi/ea

0.314E-03
0.301E-03
0.651E-03
0. 138E-02
0. 106E-02
0.713E-02
0.713E-02
0. 159E-03

<--valid peaks only--> 372.54

DETECTOR CALIBRATION
Energy(MEV) = 4.087 + (0.0046)*Channel
Energy range (MeV): 4.087 TO 6.442

Efficiency = 0.0184 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
173790.0
173802.2
179229.5

-5439.5

% Recovery
100.000
100.007
103.130
-3.130

2123

Totals: 1.029



Analyzed by:
ALJ

WHC-SD-WM-DP-183, REV. 0
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Spectrum 18a1804.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0
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Raw Data Dump
0.

11.
17.
24.
28.
30.
38.
46.
42.
62.
65.
96.
97.

163.
228.
262.
351.
503.
740.

1044.
-1639- -

2413.
3604.
2356.

69.
84.

132.
203.
314.
496.
552.

88.
130.
209.
296.
532.
482.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.

for AEA Spectrum:
0.

16.
18.
26.
21.
37.
38.
39.
37.
48.
79.

103.
116.
151.
226.
274.
386.
540.
817.

1123.
1629.
2567.
3513.
1511.

81.
115.
129.
230.
321.
520.
550.

96.
134.
239.
328.
512.
426.

0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.

19.
15.
26.
16.
31.
31.
28.
31.
57.
80.
74.
92.

106.
134.
203.
277.
371.
561.
839.

1168.
1852.
2760.
3745.

790.
71.
96.

146.
225.
351.
518.
541.

78.
120.
224.
357.
460.
289.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.

15.
20.
21.
19.
30.
38.
34.
43.
58.
64.
81.
97.

117.
169.
221.
333.
372.
545.
852.

1231.
1930.
2855.
3899.

433.
73.

102.
175.
231.
354.
591.
507.

84.
156.
209.
335.
418.
131.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

18a1804.CNF
13. 15.
23. 19.
23. 21.
32. 33.
21. 30..
31. 27.
42. 31.
58. 45.
53. 62.
81. 68.
72. 89.
88. 105.

132. 155.
180. 169.
247. 258.
311. 303.
429. 438.
605. 618.
792. 907.

1320. 1335.
2001.--- 2013.
2959. 3060.
3849. 4072.
186. 76.
65. 81.
109. 133.
163. 150.
270. 277.
346. 439.
534. 538.
377. 202.
105. 108.
130. 165.
233. 253.
372. 421.
414. 443.
46. 8.
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
1. 1.
0. 1.
0. 0.
1. 0.
0. 0.
2. 0.
0. 1.
0. 0.

1
-- 2

3
4

WHC-SD-WM-DP-183, REV. 0
19. 16. 15.
26. 22. 18.
20. 21. 22.
28. 25. 14.
34. 22. 29.
25. 33. 42.
38. 45. 30.
63. 46. 56.
49. 52. 57.
83. 69. 73.
84. 97. 85.

120. 125. 112. 1
137. 126. 140. 1
184. 181. 174. 2
229. 241. 268. 2
354. 351. 334. 3
417. 500. 476. 5
659. 632. 631. 7
914. 937. 1042. 10
381. 1427. 1568. 15
146. 2235.-- 2312.--...23
238. 3315. 3523. 34
212. 4129. 3786. 32

58. 56. 47.
88. 103. 91. 1

124. 145. 130. 1
192. 170. 191. 1
282. 274. 315. 3
435. 422, 438. 4
532. 508, 496. 5
124. 88. 77.
89. 117. 128. 1
187. 181. 211. 1
237. 279. 290. 3
442. 433. 475. 4
472. 467. 492. 5

1. 0. 0.
0. 0. 0.
0. 0. 0.
0. 1. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 1.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.

20.
15.
28.
32.
35.
34.
58.
46.
54.
79.
90.
19.
36.
06.
48.
62.
23.
27.
63.
69.
83.
19.
63.
72.
02.
33.
92.
02.
62.
42.
78.
45.
88.
08.
90.
02.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.
0.
0.
0.

2126



03/22/96 13:59
A-0004-1

WHC-SD-WM-DP-183, REV. 0 Page: 1

LABCORE Data Entry Template for Worklist# 6894

Analyst: ,\r± Instrument: PU01 Book# JCOqg'4

Method: LA-943-128 Rev/Mod

Worklist Comment: C106 Field Blank.Determine sample size using ludlum. new

S Type Sample# R A Test Matrix Group# Project

@PU23901 LIQUID

OPU23901 LIQUID

S96T000855 0 @PU23901 LIQUID 96000082 C-106 GRAB

Analytes Requested: PU23901 , PU23901E, PU23901T

S96T000855 0 @PU23901 LIQUID

Final page for worklist # 6894

Anyst Signature Date

Data Entry Comments:

S = Workidst Slot Number, R = Replicate Number, A = AU quot Code.

2127

1 STD

2 BLNK

3 SAMPLE

4 DUP

Cf ~A
Anaryst Signature Date / '



worklistdata Version 1.0 05/15/96
07/26/96 08:52

WHCSD-WM-DP-1l3, REV. 0

LABCORE Completed Worklist Report for Worklist# 6894

Analyst: jmv Instrument: PUOl Book#

Method: Rev/Mod

Worklist Comment: C106 Field Blank.Determine sample size using ludlum. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

STD

STDU
STD
BLNK

HRLN

BLNK

SAMPLE

SAMPLE

SAMPLE.

DUP

DUP

DUP

ZS0TOOOBSS

S96T000855

$947600t55

896T000855

96STOO DOS

S96T00855

0

0

0

0

0.

0

0

0

0

0

0

OPU239s1

OPU23901

*PU2301

OPU23901

SFU23901

SPU23901

OPU23901.

OPU23901

OPUI3901

SPU23901

PU23901

OPU23901

PU23901

PU23901E

PU23901T

PU23901

PU23901T

PU23901E

PU23101

PU23901T

PU23901K

PU23901

PU23901T

PU23901E

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

0.1238

1.00

.10.0

1

100

1.00

N/A
N/A

N/A
1.64.-S

100

1.00

1.40.-1

2.1

8'1.6
<3.66-S

96.1
100.0

1.640-5
97.4

4.0

1.63*-S

91.7

4.9

103.380 % Ro.v.ry

2.100 % Ct Error

87.500 % .cov.ry

uCi/ML

..100 X !Ory

100.000 uci/L

3.66.-DOe taci/aL

1.00.-007 % Reconvry

% t. Er

0.612

91.700
4.900

RPP

% Ct Error

Final page for worklist# 6894

Analyst Signature Date Analyst Signature

Reviewer Signature Date

14 -~y9-/9' 2e, -C)

Units shown for QC (BLK/BKG) may not reflect the actual units.

2128

Page: 1

Date



worklistdata Version 0.0 05/16/95
04/019612:57 WHC-SD-WM-DP-183, REV. 0 Page: 1

LABCORE Completed Worklist Report for Worklist# 6894

Analyst: jmv Instrument: PUOl g /3 Book# /09393

Method: LA- 93-? Q' Rev/Mod J-1

Worklist Comment: C106 Field Blank.Determine sample size using ludlum. new

Seq Type Sainple# R A Test Matrix Actual Found DL or Yield Unit

PU23901
PU23901E
PU23901
PU23901
PU23901T
PU23901E
PU23901
PU23901T

PU23901E
PU23901
PU23901T
PU23901E

LIQUID
LIQUID
LIQU I
LIQUID
LIQUID
LIQUID
LIQUID
LIQUID
LIQUID
LIQUID
LI1QUID
LIQUID

0.132
1.00
100

1
100

1.00
N/A
N/A

W/A
1.64e-5

100
1.00

1 .40e-I
2.1

87.6

106.060 % Recovery
2.100 % Ct. Error

87.600 % Recovery
<3.66e-5 uCi/ml

88.1 88.100 % Recovery
100.0 100.000 % Ct. Error

1.64e-5 3.660e-006 uciML
97.4 1.000e-007 % Recovery
4.0 0.000 % Ct. Error

1.63e-5
91.7

4.9

0.610 RPD
91.700 t Recovery
4.900 % Ct. Error

Final page for worklist# 6894

Analyst Signature Date Analyst Signature

Revi ignature Date

Units shown for QC (BL K/BKG) may not reflect the actual units.
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STO
STD
STO.
BLNK
Sl*K
BLNK
SAMPLE
SAMPLE

SAMPLE
DUP
DIP
DUP

OPU239O1
2PU23901
uPt2 91"I
2PU23901

PU 23901
&PU23901
2PU23901
@PU23901
2PU23901
2PU23901

@PU23901
2PU23901

S96t000855
S96T000855

S96T000855
S96T000855
S 96TO0O855
S96T000855

Date



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: STD1

Pu 238 and 2391240: LA-943-128 (A-I) LIQUID STD

* DATE COUNTED MAR-2896 PU 236 AEA FRAC (C236) 0.420
Sm SAMPLE VOLUME In mL SS 0.100 PU 238 AEA FRAC (C238) 0.000

Wk AMPLE DILUTION FACTOR DF 101.000 PU 239 AEA FRAC (C239) 0.583
6894 TRACER VOLUME In mL SPKV 0.100 TOTAL AT COUNTS 4389

W DIGEST DILUTION FACTOR DDF <.'>'AT COUNT TIME (MIN) 30
PU23901 TRACER BOOK NO 120543 BACKGROUND in cpn (Bkg) 0.170

OMff&ETECTOR NUMBER 13 PU 236 cpm 32.840
LIQUID EFFICIENCY FACTOR EFF 0.316 Pu 238 cpm 0.000

RACER PREPARATION DATE 12/27195 PU 239 cpm 44.840
96002602 TRACER PREPARATION VALUE (dpm/mL) 2390.000 AEA COUNT TIME 480

R, PU-236 DECAY CORR'D VALUE (dpn/mL) 2247.981 Pu 2391240 pCi/L 1.3997E4-02
0 PU-238 TRACER VALUE (dpm/mL 0.000

P STANDARD BOOK NO 104543
N/A STANDARD VALUE inpCI/mL 0.128

WL 6894 ..

Decay Time = Date Counted - Tracer Preparation Date
W82761 Pu-236 Decay Corrd Value- Pu-236 Preparation Value *[e to the power of {(-n2 Decay Time/1040.95}]

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)* 1/EFF *C236*100/Pu-236 Decay Cored Value * SPKV
MCB Pu 239/240 pC/L = (C239)(Pu 236 Decay Cored Value)(SPKV)(10OmLJL)(DF)(DDF) / [(C236)(SS)(2220000 dpm/pC)]

Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV Pu 236 Tracer Recovery I 100)
JFR L Pu 238 pCi/L = [(Pu 238 dpm)(DF)(DDF)(1oOmL/L)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)j

Relative Counting Error Square Root of (1/(Pu 236 cpm min)) + (1/ (Pu 238 or 239/240 cpm min))] 1.96* 100
JMV.

03/29M9t Pu 2391240 pCi/mL 1.40E-01 DETECTION
Relative Counting Error = 2.1% LEVELS

03/28196 In pC/9mL
Pu 239/240

12.00 PM 8.23E-03

C-106 GRAB Pu 236 Tracer Recovery = 87.6%

Analyst JMV Date: 29-Mar-96

Signature of Chemist: .i AA.- JFR Date: A 4
STANDARDWB1 REV 1.0 U 943128ML V)

2130

1:\943128\OUT\PU6894.WB1 03/29/96



WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: BLANK2

Pu 238 and 239/240 : LA-943-128 (A-1) LIQUID / SOLID BLNK

DATE COUNTED MAR-2I96 PU236AEAFRAC (C236) 0.942

BLNK SAMPLE VOLUME in mL SS 1.00 PU 238 AEA FRAC (C238) 0.000

SAMPLE DILUTION FACTOR DF 1.000 PU 239 AEA FRAC (C239) .

6894 RACER VOLUME in mL SPKV 0.100 TOTAL AT COUNTS 2000

DIGEST DILUTION FACTOR DDF A20J' T COUNT TIME (MIN) 30

PU23901 RACER BOOK NO 120O4 BACKGROUND in cpm (Bkg) 0.170

DETECTOR NUMBER 13 PU236cpm 32.210

LIQUID EFFICIENCY FACTOR EFF 0.3163 Pu 238 cpm 0.000
TRACER PREPARATION DATE 12/27195 PU 239 cpm 0.600

96002602 RACER PREPARATION VALUE (dp mjmL 2390.00 AEA COUNT TIME 480

R 'PU-236 DECAY CORR'D VALUE (dpm/L 2247.98 Pu 2391240 ICIIL - < 3.661 E-03

0 PU-238 TR ACER VALUE (dpm/mL)
....... J "A

NIA

VM I

WL7N. 4

W F27c1 ..

0.00

Decay Time = Date Counted - Tracer Preparation Date

Pu-236 Decay Corrd Value = Pu-236 Preparation Value *[e to the power of {(.-n2 * Decay Time/1 040.95)]

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)*C236*1001(Pu-236 Decay Corrd Value * SPKVNEFF)

Pu 239/240 pCi/L = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(1000mL/L)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpm/pCi)]

Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238J - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)

Pu 238 pCi/L = [(Pu 238 dpm)(DF)(DDF)(100mL/L)] / [(Pu-236 Tracer Recovery /1 00)(2220000 dpm/pCi)(D g/L)(SS)]

Relative Counting Error = Square Root of [(1/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))l * 1.96 * 100

osizorn Pu 239/240 pCi/mL < 3.66E-06 DETECTION
Relative Counting Error = 100.0% LEVELS

03289* '< in pCi/mL

A WyT NOTE: Pu 238 Result is a LESS THAN Value. Pu 2391240

12:pt PM Pu 238 pCimL < 3.66E-06 3.66E-06
Relative Counting Error = 100.0% Pu 238

1 Pu 236 Tracer Recovery = 88.1% 3.66E-06

Analyst: JMV Date: 29-Mar-96

Signature of Chemist: JFR Date: 74
BLANK.WB1 REV 1.0 V 943128ML

2131

1:\943128\OUT\PU6894.WB1 03129196



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: SAM3

Pu 238 and 239/240 : LA-943-128 (A-1) LIQUID / SOLID SAMPLE

d ATE COUNTED MAR-204 PU 236 AEA FRAC (C236) 0253
SAMPLE AMPLE VOLUME In mL SS 1.000 238 AEA FRAC (C238) 0.000

& AMPLE DILUTION FACTOR DF 1.000 239 AEA FRAC (C239) 0.138
6894 RACER VOLUME in mL SPKV 0.100 OTAL AT COUNTS 2441

74'DIGEST DILUTION FACTOR DDF n..f00 AT COUNT TIME (MIN) 30
PU23901 RACER BOOK NO 120843 BACKGROUND in cpsm (Bkg) 0.170

ETECTOR NUMBER 1s PU 236 cpm 3.140

ELIQUID EFFICIENCY FACTOR EFF 0.316 PU 238 cpm 0.00
RACER PREPARATION DATE 12127195 PU 239 cpm 6.20

96002602 RACER PREPARATION VALUE (dpm/mL) 2390.000 COUNT TIME 480

PU-236 DECAY CORR'D VALUE (dpm/mL) 2247.981 Pu 239r240 pCIA 1.6382E.02

0 PU-238 TRACER VALUE (dpm/mL) 0.000

NIA
Decay Time - Date Counted - Tracer Preparation Date

S96TOO0855 Pu-236 Decay Cored Value = Pu-236 Preparation Value *[a to the power of {(-n2 * Decay Time/i1040.95))

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236*1 00/(Pu-236 Decay Cored Value * SPKV * EFF)

W*27*'0 Pu 239/240 pCi/L = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(1000mL/L)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpm/pC)J

Pu 238 dpm = [(Total AT Counts I TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV 'Pu 236 Tracer Recovery / 100)

C Pu 238 pCi/L = [(Pu 238 dpm)(DF)(DDF)(1 000mLAL)J I [(Pu-236 Tracer Recovery /100)(2220000 dpmlpCi)(D g/L)(SS)]
Relative Counting Error - Square Root of [(l/(Pu 236 cpm *min)) + (I / (Pu 238 or 239/240 cpm * min))]- 1.96 * 100

0$2W0 Pu 2391240 pCI/mL 1.64E-05 DETECTION
Relative Counting Error = 4.0% LEVELS

8.llU9t In pCI/mL
NOTE: Pu 238 Result Is a LESS THAN Value. Pu 239/240

: Pu 238 pCimL < 3.66E-06 3.66E-06
SRelativeCountinError = 100.0% Pu 238

Ct0toRAu Pu 236 Tracer Recovery = 97.4% 3.66E-06

Analyst: JMV Date: 29-Mar-96

Signsture of Chemist- JFR Date:

SAMPLE.WBI REV 1.0 61 943128ML U

25.32

LA43128M3UT PU6894.WB1 =3/9/96



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: DUP4

Pu 238 and 239/240 : LA-943-128 (A-1) LIQUID / SOLID DUP
DATE COUNTED MAR-2046 U 236 AEA FRAC (C236) G.8

DUP AMPLE VOLUME In mL SS 1.000 238 AEA FRAC (C238) a.000
M|MPLE DILUTION FACTOR DF J.000 239 AEA FRAC C239 0.31

6894 RACER VOLUME in mL SPKV 0.100 OTAL AT COUNTS 2410
DIGEST DILUTION FACTOR DDF '.AflU T COUNT TIME (MIN 30

PU23901 RACER BOOK NO 120843 KGROUND In cpm 0.170
)M0011Ie ETECTOR NUMBER U 23 m24.20

LIQUID EFFICIENCY FACTOR EFF 0.316 U 238 cim.
.............. RACER PREPARATION DATE 12127195 239 cpm

96002602 IRACER PREPARATION VALUE (dpm/mL) 2390.000 COUNT TIME
IU-236 DECAY CORR'D VALUE (dpm/mL) 2247.981 Pu 2391240 IL2

0 PU-238 TRACER VALUE (dpn/mL) 0.000

NIA
ecay Time = Date Counted - Tracer Preparation Date

S96T000866 Pu-236 Decay Cored Value = Pu-236 Preparation Value *[e to the power of ((-ln2 * Decay Time/1040.95)
u 236 Tracer Recovery = (Total AT Counts I TC -Bkg) *C236*100/(Pu-236 Decay Cored Value * SPKV * EFF)

Pu 2391240 pCi/L - (C239)(Pu 236 Decay Corr'd Value)(SPKV(1000mL&)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpm/pCl
Pu 238 dpm - [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)
Pu 238 pCiL = [(Pu 238 dpm)(DF)(DDF)(1000mLJL)J / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pC)D) g/L)(SS)]
Relative Counting Error = Square Root of [(1/(Pu 236 cpm min)) + (1 1 (Pu 238 or 239/240 cpm' min))] '1.96 100

M..... .Pu 239/240 pCI1mL 1.63E-05 DETECTION
A\ Relative Counting Error = 4.9% LEVELS

In pCilmL
Aha*s sT NOTE: Pu 238 Result Is a LESS THAN Value. Pu 2391240

32^~ ,M Pu 238 pCnimL < 4.08E-06 4.OSE-06
:pk>i Relative Counting Error = 100.0% Pu 238

c.?0O RAE: |Pu 236 Tracer Recovery = 91.7% 4.08E-06

Analyst: JMV Date: 29-Mar-96

signatureof Chemist: JFR Date: 9
SAMPLEWBI REV 1.0 61 943128ML (I

21.33

1:\943128\OUT\PU6894.WBI 03/29196



WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

G E N E R A L

'IA> -

A N A L Y S I SA L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
WL6894-STD

File ID: 17a1754.CNF

Counted on: 3/28/96
Detector: AEA17
Geometry number: 1
Count time: 28809. Sec

PEAK ANALYSIS

Peak height...-- Peak center.-......._& -..7WHM - Tau.
Initial Final Initial Final Initial Final Initial
388.4 388.4 360.648 360.648 10.000 5.174 5.000
314.3 314.3 352.854 350.722 12.000 4.241 6.000
564.5 564.5 228.133 228.121 12.000 5.142 6.000

8.4 8.4 89.136 88.673 34.000 75.386 17.000

Final
5.202
0.496
0.572
4.509

PEAK RESULTS
Peak Error Limit: 30%

eak AEA
ID Isotope Frac
el Pu236.4Th0.119
-2 Ra224 'S.307
3 Pu239 0.583

Pu240
4 U 235 0.016

Peak Centroid Count
Exp. Obs. Diff. FWHM Rate c/m
5.755 5.747 0.0080.02 32lt9.19
5.686 5.702 -.0160.02 3.65
5.147 5.138 0.0090.02 44.94
5.144 5.138 0.006
4.386 4.496 -.1100.35

%err
@95
3.0
2.1
1.3

1.20 14.4

Activity
d/m uCi/ea
1171.8 0.528E-03
3145.2 0.142E-02
5617.5 0.253E-02
5617.5 0.253E-02
263.2 0.119E-03

1.025 <--valid peaks only--> 78.98

DETECTOR CALIBRATION
Energy(MEV) = 4.089 + (0.0046)*Channel
Energy range (MeV): 4.089 TO 6.444

Efficiency = 0.0080 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
36981.0
36985.1
37921.7

-940.7

% Recovery
100.000
100.011
102.544
-2.544

Analyzed by:

@15:31

Peak
ID
1
2
3
4

Totals:

EMB

2134



Spectrum 17a1754.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0
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Raw Data Dump for AEA Spectrum:
0.
6.
4.
3.
5.
6.
9.
7.

17.
9.

12.
22.
21.
33.
41.
56.
72.
93.

129.
169.
269.
348.
553.
562.

15.
20.
17.
26.
39.
43.
60.
69.

107.
175.
260.
400.
411.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.

0.
3.
5.
6.
8.

10.
10.

8.
9.

13.
28.
14.
25.
26.
43.
54.
56.
93.

131.
168.
251.
387.
455.
371.

12.
13.
25.
35.
36.
40.
58.
84.

108.
179.
261.
402.
435.

0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.

5.
9.
6.
3.
9.

12.
13.
11.

5.
12.
19.
28.
25.
37.
35.
46.
78.
97.

145.
172.
252.
379.
498.
183.

10.
24.
27.
24.
54.
53.
84.
70.

115.
181.
278.
424.
385.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

5.
4.
6.
6.

10.
5.
7.

12.
17.
16.
20.
18.
25.
36.
44.
51.
77.
89.

123.
212.
256.
365.
518.

87.
12.
21.
26.
35.
44.
55.
68.
73.

128.
189.
251.
378.
261.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

17a17
4.
5.
8.
6.
4.
5.

11.
12.
11.
13.
16.
22.
25.
33.
45.
68.
68.

105.
134.
198.
257.
430.
532.

44.
9.

17.
27.
37.
44.
50.
67.

114.
127.
204.
271.
376.
121.

0.
0.
0.
0.
0.
1.
1.I
0.
0.
0.
0.
0.
0.

54 .CNF
4,
1.
9.
4.
7.
8.
7.

17.
14.
12.
20.
23.
31.
37.
49.
64.
61.

105.
134.
191.
264.
444.
561.

22.
17.
18.
27.
30.
36.
50.
69.

102.
130.
238.
301.
334.

32.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

WHC-SD-WM-DP-183, REV. 0
8.
9.
4.

10.
10.

7.
3.

10.
11.

9.
17.
15.
43.
39.
45.
58.
73.

113.
157.
207.
320.
475.
590.

15.
16.
22.
22.
27.
42.
55.
63.

101.
139.
209.
311.
327.

2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

4.
7.
6.

11.
10.
11.

3.
7.

14.
15.
18.
24.
32.
47.
48.
61.
72.

122.
127.
213.
327.
464.
587.

13.
12.
16.
23.
30.
52.
67.
72.

104.
129.
213.
314.
356,

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.

5.
4.

12.
0.
7.

10.
7.

17.
17.
17.
25.
21.
29.
31.
46.
50.
68.

108.
141.
207.

--312.
456.
598.

12.
15.
21.
22.
26.
48.
55.
74.

109.
157.
207.
348.
338.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

8.
8.
6.
6.

13.
8.

13.
18.
20.
12.
11.
38.
34.
44.
52.
67.
90.

109.
161.
235.
314.
430.
590.

16.
11.
29.
26.
32.
41.
56.
87.
93.

181.
239.
354.
382.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

2136



WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
WL6894-BLK

File ID: 18a1833.CNF

A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:

3/28/96 @15:31
EA18

28810. Sec

PEAK ANALYSIS

Peak height--..Peak.center. -. ..---.. FWHM- ---.--- Tau.
Initial Final Initial Final Initial Final Initial
458.8 458.8 362.088 362.088 10.000 4.576 5.000
364.1 364.1 354.448 352.471 12.000 4.145 6.000
10.0 10.0 245.167 244.838 112.000 1.000 56.000

Final
5.178
0.627
0.100

PEAK RESULTS
Peak Error Limit: 30%

AEA
Isotope Frac
Pu236,0.296
Ra224 646

0.024

Peak Centroid Count %err
Exp. Obs. Diff. FWHM Rate c/m @95
5.755 5.751 0.0040.02-212 0. 12 2.8
5.686 5.706 -. 0200.02 '-2.09 2.2

5.211 0.00 0.81 11.5

Activity
d/m uCi/ea
833.2 0.375E-03
1895.2 0.854E-03

65.1 0.293E-04

0.966 <--valid peaks only--> 33.02

DETECTOR CALIBRATION
Energy(MEV) = 4.085 + (0.0046)*Channel

Energy range (MeV): 4.085 TO 6.440
Efficiency = 0.0124 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total.
16419.0
16420.2
15856.2

562.8

% Recovery
100.000
100.007
96.572
3.428

Analyzed by:

2137

G E N E R A L

Peak--
ID
1
2
3

Peak
ID
1
2
3

Totals:

EMB



1 Legend: Raw =
Spectrum 18a1833.CNF

.... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0
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Raw Data Dump
0.
1 .
0.
0.
0.
0.
4.
0.
0.
0.
1.
1.
4.
2.
0.
3.
1.
0.
4.
5.

-6.
5.

11.
12.
12.

9.
19.
20.
33.
35.
45.
65.

115.
141.
236.
392.
426.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

for
0.
1.
0.
0.
0.
1.
0.
1.
3.
1.
4.
4.
0.
5.
1.
3.
0.
6.
1.
3.
6.
8.

10.
9.

11.
15.
13.
20.
33.
42.
47.
66.

120.
158.
246.
430.
462.

0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
0.

AEA Spectrum:
1.
0.
0.
2.
0.
0.
0.
0.
0.
2.
2.
3.
3.
2.
3.
0.
3.
3.
2.
3.
2.
4.

11.
6.

12.
15.
17.
20.
25.
35.
57.
79.

105.
167.
228.
457.
501.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
1 .
0.
0.
2.
2.
2.
0.
0.
0.
2.
2.
1.
2.
1.
4.
3.
6.
4.
8.

11.
10.
15.
13.
18.
21.
33.
44.
58.
80.

111.
163.
263.
481.
518.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

18

1
1
.1
1
1
2
3
3
4
7

15
21
28
45
36

l 833.O-SD-M-DP-10', REV. 01.
1. 1. 1. 0. 0.
0. 0. 0. 0. 1.
0. 0. 2. 0. 0.
0. 1. 1. 1. 1.
1. 0. 0. 0. 1.
1. 0. 2. 0. 1.
0. 0. 2. 0. 3.
1. 2. 2. 0. 1.
1. 1. 4. 4. 1.
0. 4. 3. 0. 0.
0. 0. 1. 1. 2.
4. 1. 1. 2. 2.
1. 3. 1. 1. 0.
2. 1. 0. 1. 3.
1. 2. 4. 4. 5.
1. 2. 4. 4. 4.
2. 4. 1. 6. 3.
5. 5. 6. 5. 4.
3. 2. 5. 3. 5.
6. 5. 5. 5. 2.
9. 10. 7. 8. 8.
1. 7. 5. 8. 10.
4. 6. 12. 12. 14.
5. 17. 14. 8. 15.
7. 11. 15. 15. 12.
5. 30. 15. 28. 15.
7. 24. 24. 34. 35.
9. 37. 33. 50. 48.
8. 42. 63. 39. 47.
8. 54. 58. 65. 65.
3. 79. 81. 67. 90.
5. 134. 126. 122. 133.
3. 188. 218. 220. 236.
6. 315. 329. 319. 383.
7. 399. 413. 401. 424.
5. 169. 45. 8. 2.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0
0. 0. 0. 0. 0
0. 0. 0. 0. 0
1. 0. 0. 0. 0
0. 1. 0. 0. 0
0. 0. 0. 0. 0
0. 0. 0. 0. 0
2. 1. 0. 0. 0
0. 1. 0. 0. 0
0. 0. 0. 0. 0
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0.
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5.
7.
2.
9.
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338.
427.
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W0C-SD-WM-DP-183, REV. 0

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S96T855-SAM

File ID: 19a1984.CNF

J , l

A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:

3/28/96 @15:32
EA19

28802. Sec

PEAK ANALYSIS

Peak---.----- Peak -height. _---Peak- center. --

ID Initial Final Initial Final Initial Final
1 528.9 528.9 361.033 361.033 10.000 4.660.
2 398.4 398.4 352.798 351.011 10.000 4.081
3 90.8 90.8 229.207 229.175 10.000 4.752

-- Tau.
Initial

5.000
5.000
5.000

PEAK RESULTS
Peak Error Limit: 30%

AEA
Isotope Frac
Pu236, 274
Ra224 . 579
Pu239 0.138
Pu240

Peak Centroid Count %err
Exp. Obs. Diff. FWHM Rate c/m @95
5.755 5.740 0.0150.02 pgC1 .7 9 2.6
5.686 5.694 -. 0080.02 31-4.89 2.1
5.147 5.133 0.0140.02 5.92 3.8
5.144 5.133 0.011

Activity
d/m uCi/ea
687.2 0.310E-03

1513.3 0.682E-03
338.5 0.152E-03
338.5 0.152E-03

0.991 <--valid peaks only--> 42.60

DETECTOR CALIBRATION
Energy(MEV) = 4.079 + (0.0046)*Channel

Energy range (MeV): 4.079 TO 6.434
Efficiency = 0.0175 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
20637.0
20637.4
20451.4

185.6

% Recovery
100.000
100.002
99.101

0.899

Analyzed by:

2140

G E N E R A L

Final
5.208
0.594
0.667

Totals:

EMB



Spectrum 19a1984.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0
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Raw Data Dum
1 0.

11 0.
21 1.
31 0.
41 1.
51 1.
61 0.
71 3.
81 4.
91 1.
.01 0.
11 4.
21 2.
31 3.
41 5.

.51 9.

.61 10.

.71 6.

.81 16.

.91 25.
01 - 26.
11 39.
21 79.
31 95.
41 18.
51 20.
!61 15.
!71 26.
!81 37.
!91 37.
101 53.
il 85.
121 110.
131 177.
141 303.
151 470.
161 561.
171 0.
81 0.

191 0.
01 0.
il 0.
121 1.
31 0.

141 0.
151 0.
161 0.
171 0.
181 0.
191 0.
311 0.

p for
0.
1.
2.
2.
1.
0.
2.
2.
0.
3.
3.
3.
4.
3.
3.
6.
5.

12.
17.
24.
37.
60.
80.
83.
9.

16.
22.
27.
36.
44.
53.
85.

111.
215.
293.
528.
629.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

AEA Spectrum:
0.
0.
1.
1.
1.
1.
1.
1.
2.
2.
4.
1.
2.
7.
5.

10.
6.
8.

14.
23.
33.
58.
78.
45.
11.
9.

19.
25.
40.
46.
78.
75.

122.
194.
330.
498.
573.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
1.
0.
0.
1.
2.
2.
1.
1.
1.
4.
0.
4.
4.
1.

12.
15.
17.
18.
26.
53.
67.
25.
13.
13.
25.
24.
44.
54.
70.
86.

129.
192.
315.
489.
319.

0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.

19a1984.CNF
1.
0.
0.
0.
1.
1.
0.
1.
1.
5.
0.
2.
6.
4.
3.
3.
5.

11.
12.
23.
41.
48.
93.
24.
12.
11.
23.
24.
39.
57.
78.

101.
147.
220.
346.
427.
145.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

1.
2.
0.
0.
2.
0.
0.
0.
4.
0.
1.
1.
1.
4.
5.
6.
8.
9.

24.
26.
40.
54.
86.
6.

12.
23.
15.
28.
54.
65.
54.
86.

152.
202.
395.
419.

26.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

WHC-SD-WM-DP-183, REV. 0
0. 0. 1. 2.
1. 0. 1. 2.
2. 0. 0. 1.
1. 1. 1. 0.
1. 2. 0. 1.
2. 2. 1. 0.
0. 0. 0. 2.
3. 4. 0. 2.
1. 4. 2. 2.
1. 1. 6. 3.
3. 2. 1. 5.
1. 2. 3. 3.
2. 8. 3. 4.
7. 1. 4. 8.
6. 5. 9. 10.
8. 6. 7. 3.
7. 11. 12. 12.

12. 12. 9. 11.
24. 18. 23. 28.
24. 29. 37. 38.
37. 58.- 51.- 46.
56. 71. 61. 65.
91. 86. 90. 110.
11. 10. 8. 14.

5. 19. 12. 16.
12. 28. 19. 17.
30. 23. 20. 24.
29. 25. 34. 26.
35. 50. 36. 45.
57. 55. 66. 55.
79. 61. 64. 74.

107. 105. 110. 111.
135. 146. 171. 177.
253. 242. 246. 288.
352. 384. 423. 442.
443. 420. 456. 518.

6. 0. 0. 1.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 1. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 1. 0. 1.
0. 0. 0. 0.
0. 0. 0. 0.

21-42



WHC-SD-WM-DP-183, REV 0
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S96T855-DUP

File ID: 20a2014.CNF

K12rzO?~

A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:

3/28/96 @15:33
EA20

28808. Sec

PEAK ANALYSIS

Peak height _ ___Peak., center ..... FWHM.-. ---- Tau.
Initial Final Initial Final Initial Final Initial
350.3 350.3 362.434 362.434 10.000 4.298 5.000
274.5 274.5 354.171 352.692 12.000 3.757 6.000
66.7 66.7 229.564 229.535 12.000 4.887 6.000
5.7 5.7 176.551 175.981 8.000 1.567 4.000
4.8 4.8 167.919 167.129 6.000 1.3?1 3.000

Final
5.135
0.555
0.783
1.451
0.436

PEAK RESULTS
Peak Error Limit: 30%

AEA
Isotope Frac
Pu236 .250
Ra224 0034.:563
Pu239' 0.131
Pu240

5

Peak Centroid Count
Exp. Obs. Diff. FWHM Rate c/m
5.755 5.753 0.0020.02 7.47
5.686 5.708 -. 0 2 2 0.02 2 %A T'6.82
5.147 5.141 0.0060.02 3.93
5.144 5.141 0.003

4.895 0.09
4.854 0.14

%err
@95
3.3
2.5
4.6

73.3
43.8

Activity
d/m uCi/ea
564.5 0.254E-03

1325.4 0.597E-03
290.8 0.131E-03
290.8 0.131E-03

0.944 <--valid peaks only--> 28.21

DETECTOR CALIBRATION
Energy(MEV) = 4.085 + (0.0046)*Channel
Energy range (MeV): 4.085 TO 6.441

Efficiency = 0.0135 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
14354.0
14353.4
13656.3

697.7

% Recovery
100.000
99.996
95.139
4.861

Analyzed by:

2143

G E N E R A L

Peak
ID
1
2
3
4?
5?

Totals:

EMB



1 Legend: Raw =
Spectrum 20a2014.CNF

.... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0
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2
2
2
2
2
2
2

2
2

2

4

4

2

4

2

2

Raw Data Dump
1 0.

11 2.
21 1.
31 1.
41 1.
51 2.
61 0.
71 1.
81 2.
91 3.
01 4.
11 4.
21 5.
31 2.
41 1.
51 5.
61 6.
71 7.
81 6.
91 27.
01 25.
11 29.
21 37.
31 67.
41 10.
51 15.
61 12.
71 18.
81 26.
91 37.

301 47.
311 52.
321 72.
331 125. 1
341 192. 2
351 282. 3
361 336. 3
371 0.
381 0.
391 0.
401 0.
411 0.
421 0.
431 0.
441 0.
451 0.
461 0.
471 0.
481 0.
491 0.
511 0.

AEA Spectrum:for
0.
0.
0.
0.
0.
0.
1.
3.
1.
0.
5.
1.
4.
0.
4.
5.

10.
7.

15.
18.
32.
27.
50.
65.
8.

13.
12.
21.
19.
38.
45.
56.
86.
21.
06.
26.
55.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
2.
2.
1.
0.
0.
0.
3.
2.
1.
0.
0.
1.
2.
4.
4.
5.
6.

10.
12.
24.-
51.
52.
38.

3.
10.
13.
27.
24.
31.
57.
55.

103.
129.
197.
331.
383.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
1.
1.
1.
2.
2.
1.
1.
1.
3.
2.
5.
2.
3.
3.
7.

10.
9.

11.
14.
18.
32.
49.
29.
7.

16.
8.

15.
35.
33.
51.
50.

101.
128.
206.
356.
403.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

20a2014
1.
0.
2.
0.
2.
1.
2.
4.
1.
2.
1.
2.
3.
3.
8.
6.
6.

12.
16.
17.
35.
36.
59.
17.
15.
10.
19.
18.
33.
35.
45.
66.
94.

132.
215.
337.
326.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

.CNF
3.
0.
1.
1.
2.
2.
2.
0.
1.
2.
2.
1.
3.
2.
4.
6.

13.
14.
16.
20.

--23.
43.
57.
12.
13.
13.
8.

22.
28.
51.
50.
71.
97.

149.
192.
309.
138.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

- 2145
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0. 0. 0. 0.
0. 3. 0. 1.
0. 0. 1. 1.
2. 0. 1. 0.
0. 1. 2. 2.
1. 5. 0. 1.
1. 1. 0. 0.
1. 3. 2. 3.
4. 3. 2. 3.
2. 2. 3. 0.
1. 2. 3. 2.
2. 6. 2. 5.
5. 4. 1. 2.
6. 6. 4. 2.
3. 2. 7. 6.
6. 13. 12. 8.

13. 10. 13. 4.
5. 7. 12. 11.

27. 21. 23. 21.
26. 27.- 39.- 26.
46.. 45. 42. 45.
60. 72. 54. 86.

7. 5. 10. 5.
9. 15. 11. 11.

17. 11. 11. 18.
21. 17. 20. 16.
24. 19. 21. 31.
24. 38. 40. 53.
29. 40. 39. 38.
47. 56. 52. 38.
66. 64. 69. 69.
99. 105. 110. 113.

146. 146. 151. 199.
242. 256. 237. 258.
272. 268. 270. 300.
45. 4. 0. 1.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. .0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 1.
0. 0. 0. 0.
0. 0. 1. 0.
0. 0. 0. 0.
0. 0. 0. 0.
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WHC-SD-WM-DP-183, REV. 0 Page: 1

LABCORE Data Entry Template for Worklist# 7549

Analyst: jVj Instrument: PU01 / Book# ;L9 6

Method: LA-943-128 Rev/Mod

Worklist Comment: C-106 Grab. Determine sample size using ludlum. new

S Type Sample# R A Test Matrix Group# Project

S96T001681 0

@PU23901 LIQUID

@PU23901 LIQUID

@PU23901 LIQUID 96000174 C-106 GRAB

Analytes Requested; PU23901 , PU23901E, PU23901T

S96T001681 0 @PU23901 LIQUID

Final page for worklist # 7549

AnalysT Signature Date Aw fcy Signatule Date

Data Entry Comments:

5 = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

2146

1 STD

2 BLNK

3 SAMPLE

4 DUP



worklistrad Version 0.0 04/18/96 Page:

05/07/96 08:53 WHC-SD-WM-DP-183, REV. 0
LABCORE Completed RadChem Report for Worklist#: 7549

Analys '- Instrument: PUOl 9< Book# //'/3

Method: LA -73 -P>S Rev/Mod B -

Worklist Comment: C-106 Grab. Determine sample size using ludlum. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

PU23901 LIQUID 3.81E-02 3.76E-2 98.688 % Recovery
PU23901E LIQUID 1.00 2.94E+00 2.940 % Ct. Error

PU23901T LIQUID 100 9.78E+01 97.800 % Recovery

PU23901 LIQUID 1 <1.67E-2 uCi/mL

PU23901T LIQUID 100 1.02E+02 102.000 % Recovery
PU23901E LIQUID 1.00 1.OOE+02 100.000 % Ct. Error

PU23901 LIQUID N/A 8.40E-01 489.0e-004 uci/ML

PU23901T LIQUID N/A 9.50E+01 0.0e+000 % Recovery

PU23901E LIQUID N/A 1.88E+00 0.0e+000 % Ct. Error

PU23901 LIQUID 8.40E-1 8.34E-1 0.717 RPD

PU23901T LIQUID 100 8.83E+01 88.300 % Recovery

PU23901E LIQUID 1.00 1.91E+00 1.910 % Ct. Error

Final page for worklist# 7549

Analyst Signature Date Analyst Signature

Rev' er Signatu

b4. ),,a4
Date

1j~ifl76

Units shown for QC (BLKIBKG) may not reflect the actual units.

2147

STD

STD

STD
BLNK

BLNK

BLNK

SAMPLE

SAMPLE

SAMPLE

DUP
DUP

DUP

@PU23901

@PU23901
@PU23901
@PU23901
@PU23901
@PU23901

@PU23901

@PU23901

@PU23901

@PU23901

@PU23901
@PU23901

S96T001681
S96T001681

S96T001681

S96T001681

S96T001681

S96T001681

Date



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: STD1

Pu 238 and 239.240: LA-943-128 (A-1) LIQUID STD

DATE COUNTED MAY-02-96 PU 236 AEA FRAC (C236) 0.701
STD AMPLE VOLUME in mL SS 0,100 PU 238 AEA FRAC (C238) 0.014

SAMPLE DILUTION FACTOR DF 101.000 PU 239 AEA FRAC (C239) 0.264
7640 RACER VOLUME in mL SPKV 0.100 TOTAL AT COUNTS 2888

DIGEST DILUTION FACTOR DDF 1.000 AT COUNT TIME (MIN) 30

PU2SO1 TRACER BOOK NO 120843 BACKGROUND in cpm (Bkg) 0.330
DETECTOR NUMBER 14 PU 236 cpm 33.80

LUQUID EFFICIENCY FACTOR EFF 0.291 PU 238 cpm 0.890
TRACER PREPARATION DATE 12/27195 PU 239 cpm 12.740

96003356 RACER PREPARATION VALUE (dpm/mL) 2390.000 AEA COUNT TIME 480
PU-236 DECAY CORRD VALUE (dpm/mL) 2196.196 Pu 239/240 pCi/L 3.7629E+O1

0 PU-238 TRACER VALUE (dpm/mL 0.000
STANDARD BOOK NO 124B43

N/A STANDARD VALUE in pCi/mL 0.038

Decay Time = Date Counted - Tracer Preparation Date

W7 Pu-236 Decay Cored Value - Pu-236 Preparation Value *[e to the power of {(-n2 * Decay Time/1 040.95))

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)* 1/EFF *C236*100/Pu-236 Decay Corr'd Value * SPKV

$5E .. Pu 239/240 pCi/L = (C239)(Pu 236 Decay Corrd Value)(SPKV)(1000mLJL)(DF)(DDF) / [(C236)(SS)(2220000 dpm/pCi)]

Pu 238 dpm = [(Total AT Counts / TC) - Bkg 1/EFF C238] - (Pu-238 Tracer Value *SPKV 'Pu 236 Tracer Recovery/ 100)

.FR Pu 238 pCi/L = [(Pu 238 dpm)(DF)(DDF)(1000mUL)1I [(Pu-236 Tracer Recovery 1100)(2220000 dpm/pCi)(D g/L)(SS))

Relative Counting Error = Square Root of [(1/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))] * 1.96 * 100

Oh0/Otn Pu 239/240 pCi/mL 3.76E-02 DETECTION
Relative Counting Error = 2.9% LEVELS

o~1m in IJCi/mL
Pu 239/240

01:00 PM 4.37E-03

-10s GRAR Pu 236 Tracer Recovery = 97.8%

AKL Date: 03-Ma -96

SIgnature of Chemtst: V 'v JFR Date: 7
STANDARD.WB1 REV 1.0 1i 943128ML

2148

IA43128\OUT\PU7549.WB1 05/03/96



WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: BLANK2

Pu 23R and 239/240 :LA-943-128 (A-1) LIQUID / SOLID BLNK

DATE COUNTED MAY. O96 PU 236 AEA FRAC (C236) 0.985

BLNK SAMPLE VOLUME in mL SS 0.200 PU 238 AEA FRAC (C238) 0A00

SAMPLE DILUTION FACTOR DF 1111.000 PU 23S AEA FRAC (C239) 0.000

7549 RACER VOLUME in mL SPKV 0.100 TOTAL AT COUNTS 2005

DIGEST DILUTION FACTOR DDF 1.0000 AT COUNT TIME (MIN) 30

PU23901 RACER BOOK NO 120B43: BACKGROUND in cpm (Bkg) 0.330

DETECTOR NUMBER 14 PU 236 cpm 37,000

LIQUID EFFICIENCY FACTOR EFF 0.2910 PU 238 cpm t.0O

TRACER PREPARATION DATE 12127/95 PU 239 cpm 0.000

96003355 TRACER PREPARATION VALUE (dpm/mL) 2390.00 AEACOUNTTIME 480

PU-236 DECAY CORR'D VALUE (dpnmL) 2197.66 Pu 2391240 pCIIL = ; 1.675E+01

0 PU-238 TRACER VALUE (dpm/mL) 0.00

NA

WVL7549

SEH

Decay Time = Date Counted -Tracer Preparation Date

Pu-236 Decay Corrd Value = Pu-236 Preparation Value *[e to the power of {(-1n2 * Decay Time/1040.95)]

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)*C236*1 00/(Pu-236 Decay Corr'd Value * SPKV*EFF)

Pu 239/240 pCi/L = (C239)(Pu 236 Decay Corrd Value)(SPKV)(1 000mL/L)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpm/pCi)]

Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recoveryi 100)

Pu 238 pCi/L = [(Pu 238 dpm)(DF)(DDF)(1000mL/L)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)]

Relative Counting Error = Square Root of [(i/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))] * 1.96 * 100

CSMJ3 96 Pu 2391240 pCi/mL < 1.67E-02 DETECTION
Relative Counting Error = 100.0% LEVELS

in pCilmL
NOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240

maCPM Pu 238 pCimL < 1.67E-02 1.67E-02
Relative Counting Error = 100.0% Pu 238

C-10$ GRAB Pu 236 Tracer Recovery 102.4% 1.67E-02

IAnalyst: AKL Date: 03-May-96

Signature of Chemist: JFR Date: 7 0
BLANK.WB1 REV 1.0 9 943128ML

2149

1:9431 28\OUT\PU7549.WB1

PU-238 TRACER VALUEI0

05/03M9



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: SAM3

Pu 238 and 239/240: LA-943-128 (A-1) LIQUID I SOLID SAMPLE

DATE COUNTED MAY-W1.6 PU 236AEA FRAC (C236) 0.35$
SAMPLE AMPLE VOLUME in mL SS 0.200 PU 238 AEA FRAC (C238) 0,041

SAMPLE DILUTION FACTOR DF 11 t1.00 PU 239 AEA FRAC (C239) 0.54
7540 TRACER VOLUME in mL SPKV 0.100 TOTAL AT COUNTS $145

IGEST DILUTION FACTOR DDF 1.0000 AT COUNT TIME (MIN) 3O

PU23901 RACER BOOK NO 120843 BACKGROUND in cpm (Bkg) 0.330
ETECTOR NUMBER 14 PU 236 cpm 57A00

LIQUiD FFICIENCY FACTOR EFF 0.291 PU 238 cpm 13;50

CER PREPARATION DATE 12127195 PU 239 cpm 57.108

06003366 CER PREPARATION VALUE (dpm/mL) 2390.000 EA COUNT TIME

U-236 DECAY CORR'DVALUE (dpmumL) 2197.659 Pu 239/240 pjCIJL 8.395BE-021

0 PU-238 TRACER VALUE (dpm/mL) 0.000

N/A
Decay Time = Date Counted - Tracer Preparation Date

S96T001 681 Pu-236 Decay Cored Value = Pu-236 Preparation Value *[e to the power of ((-1n2 * Decay Time/1040.95}]

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236*1 00/(Pu-236 Decay Corr'd Value * SPKV * EFF)

Wu 239/240 pCi/L = (C239)(Pu 236 Decay Corrd Value)(SPKV)(1 000mL/L)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpmipi)]

Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1 /EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery I 100)

t> EHW Pu 238 pC/L = [(Pu 238 dpm)(DF)(DDF)(1000mL/L)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)]

Relative Counting Error = Square Root of [(1/(Pu 236 cpm * min)) + (1 / (Pu 238 or 2391240 cpm * min))] 1.96 * 100

cysts Pu 239/240 pCI/mL 8.40E-01 DETECTION
Relative Counting Error = 1.9% LEVELS

K a 6In pCilmL
Pu 239/240

1t PM4 ~ Pu 238 pCiimL 1.25E-01 4.89E-02

Relative CountinError = 3.4% Pu 238

C.W0 . AB Pu 238 Tracer Recovery 95.0% 4.89E-02

Anast AKL Date: 03-Ma -96

Isinature of Chemist: JFR Date: 2
SAMPLE.WB1 REV 1.0 'I 943128ML

2150
053/961:943128)OUTPU7549.WBI



WHCSD-WM-DP-183, REV. 0
WORKBOOK PAGE: DUP4

Pu. 23 nnd 2124fl: LA-943-128 (A-1) LIQUID I SOLID DUP

TE COUNTED MAY01- 48 PU 236 AEA FRAC C236) 0.348

DUP AMPLE VOLUME in mL SS 0,200 PU 238 AEA FRAC (C238) 0.083

AMPLE DILUTION FACTOR DF 1111.000 PU 239 AEA FRAC (C239) 0.52$

7548 TRACER VOLUME in mL SPKV 0,10 TOTAL AT COUNTS 487$

IGEST DILUTION FACTOR DDF 1.0000 T COUNT TIME (MIN) 30

U23901 RACER BOOK NO 12043 BACKGROUND in cm (k) 0.330

ETECTOR NUMBER 14 PU 236 cpm Si27

LQUID EFFICIENCY FACTOR EFF 0.291 PU 238 cpm 8.70

rRACER PREPARATION DATE 12127t95 PU 239 cpm .040

96003366 TRACER PREPARATION VALUE (dpm/mL) 2390.000 COUNT TIME 484

U-236 DECAY CORR'D VALUE (dpm/mL) 2197.659 Pu 2391240 CiL8.3435E2

. U-238 TRACER VALUE (dpm/mL) 0.000

Iecay Time = Date Counted - Tracer Preparation Date

S96T001 681 u-236 Decay Corr'd Value = Pu-236 Preparation Value *[e to the power of ((-In2 * Decay Time/i 040.95]
Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236*100/(Pu-236 Decay Cor'd Value * SPKV * EFF)

Pu 239/240 pC/L = (C239)(Pu 236 Decay Cor'd Value)(SPKV)(1000mL/L)(DF)(DDF) I [(C236)(SS)(D g/L)(2220000 dpm/pCi)]

Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value 'SPKV 'Pu 236 Tracer Recovery / 100)

Pu 238 pCi/L - (Pu 238 dpm)(DF)(DDF)(1 000mLJL)] / (Pu-236 Tracer Recovery 100)(2220000 dpm/pCi)(D g/L)(SS)

Relative Counting Error - Square Root of [(1I/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))] * 1.96 * 100

bu s* "7'Pu 2391240 pCilmL 8.34E-01 DETECTION
Relative Counting Error = 1.9% LEVELS

?O6/O1 >5 
In pCIUmL

Pu 239/240

t1 fl PM Pu 238 pCimL 1.31E-01 5.37E-02
Relative Counting Error = 3.4% Pu 238

t-0 GAB Pu 236 Tracer Recovery = 88.3% 5.37E-02

Analy AKL Date: 03-May-96

Signature of Chemist JFR Date: 7 .,

SAMPLE.WBI REV 1.0 (J 943128MI

2151
I:\9431281OUT)PU7549.WB1 O5W03M9



WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
WL7549-STD

File ID: 19a1950.CNF

A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:

5/ 2/96 @ 2:21
EA19

28802. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
1114.6 1114.6 360.730 360.730

18.0 18.0 303.200 302.974
13.2 13-.2 286.857 286.352

465.9 465.9 229.004 229.004

FWHM
Initial Final
10.000 2.840
10.000 6.120
8.000 2.335

10.000 3.356

Tau
Initial

5.000
5.000
4.000
5.000

PEAK RESULTS
Peak Error Limit: 30%

eak AEA Peak Centroid Count
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m
1 Pu236 0.701 5.755 5.741 0.0140.01 33.86
2 Pu238 0.014 5.487 5.475 0.0120.03 0.69

Am241 5.479 5.475 0.004
3 ???? 5.399 0.32
4 Pu239 0.264 5.147 5.135 0.0120.02 12.74

Pu240 5.144 5.135 0.009

Totals: 0.979 <--valid peaks only-->

%err
@95
1.5

13.4

22.0
2.5

Activity
d/m uCi/ea

2764.5 0.125E-02
76.6 0.345E-04
58.6 0.264E-04

1019.6 0.459E-03
1019.6 0.459E-03

47.30

DETECTOR CALIBRATION
Energy(MEV) = 4.082 + (0.0046)*Channel
Energy range (MeV): 4.082 TO 6.437

Efficiency = 0.0125 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
23189.0
23190.1
22860.2

328.8

% Recovery
100.000
100.005
98.582
1.418

Analyzed by:
MB

- 2152

G E N E R A L

Peak
ID
1
2
3?
4

P

Final
1.023
1.933
1.122
1.517



Spectrum 19a1950.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc

WHC-SD-WM-DP-183, REV. 0

.4

..... 4

................ 4
.................................. 4
.4.

.1
..

Display Max.:

1. . . . .. . . . 1....

...............................

21.53

5975.1

1



Raw Data Dump
1
11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
0.
0.
1.
0.
0.
0.
2.
0.
1.
1.
0.
1.
2.
0.
1.
0.
5.
9.

22.
65.

208.
466.

0.
1.
5.
6.
9.
8.

19.
16.
28.
51.
111.
668.

1365.
0.
0.
0.
1.
0.
1.
0.
0.
0.
0.
1.
0.
0.
0.

for
0.
0.
1.
0.
0.
0.
0.
2.
0.
1.
1.
0.
1.
1.
0.
3.
1.
5.
7.

13.
31.
56.
184.
278.

0.
3.
6.
3.

10.
5.

24.
16.
25.
59.

160.
696.

1288.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
1.
0.

AEA Spectrum:
1.
0.
1.
2.
0.
0.
1.
0.
1.
0.
1.
0.
1.
0.
1.
0.
4.
0.
9.

17.
25.
70.

239.
129.
0.
3.
2.
8.

15.
12.
27.
21.
30.
78.

198.
651.
971.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
3.
1.
0.

2.
0.
0.
1.
0.
0.
1.
0.
1.
0.
1.
0.
2.
4.
0.
0.
2.
3.
9.
7.

27.
102.
287.

59.
1.
1.
3.
2.

21.
13.
24.
12.
28.
57.

205.
602.
455.

0.
0.
1.
0.
0.
0.
1.
0.
0.
0.
2.
0.
0.

19a1950
0.
0.
1.
0.
0.
1.
0.
0.
1.
1.
0.
1.
0.
1.
1.
3.
6.
1.
8.

20.
31.

103.
322.
20.
3.
2.
3.
5.

17.
10.
25.
20.
24.
68.

202.
552.
146.
0.
0.
1.
0.
1.
0.
2.
0.
0.
1.
2.
0.
2.

.CNF
0.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
2.
2.
1.
2.
4.

11.
15.
27.

143.
427.

6.
2.
2.
6.
9.

21.
13.
11.
19.
22.
91.

274.
588.

18.
0.
0.
1 .
0.
1.
0.
0.
0.
0.
0.
3.
0.
1.

WHC-SD-WM-DP-183, REV. 0
0.
0.
1.
1.
1.
2.
1.
0.
0.
2.
1.
0.
2.
4.
2.
3.
3.
5.
5.

17.
43.

127.
441.

3.
1.
1.
3.
7.

21.
13.
7.

19.
30.
84.

328.
725.

2.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
1.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
2.
2.
2.
1.
2.
6.

19.
18.
36.

123.
472.

0.
3.
2.
5.
4.

23.
13.
9.

30.
42.
92.

398.
860.

0.
0.
0.
0.
0.
0.
1.
1.
1.
0.
2.
2.
0.
0.

1.
0.
1.
1.
0.
0.
0.
1.
0.
1.
0.
2.
1.
1.
2.
0.
3.
10.
8.

10.
59.
160.
565.
0.
1.
3.
7.
7.

17.
10.
15.
26.
48.

100.
469.

1044.
0.
0.
0.
0.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
1.
0.
1.
1.
0.
0.
3.
2.
1.
0.
3.
2.
5.
4.
7.

27.
45.

190.
514.

0.
2.
3.
8.
5.

10.
14.
11.
21.
45.

119.
525.

1206.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
3.
1.
1.
0.

2154



WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
WL7549-BLNK

File ID: 20a2080.CNF

A N A L Y S I S

Counted on: 5/ 2/96
Detector: AEA20
Geometry number: 1
Count time:

@ 2:23

28800. Sec

PEAK ANALYSIS

Peak height
Initial Final
1191.0 1191.0

18.4 18.4

Peak center
Initial Final

362.090 362.090
288.405 288.300

FWHM
Initial Final
10.000 2.921
14.000 8.262

Tau
Initial Final
5.000 1.025
7.000 3.663

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu236
2 Th228

AEA
Frac

0.985
0.017

Peak Centroid Count %err
Exp. Obs. Diff. FWHM Rate c/m @95
5.755 5.757 -.0020.01 37.00 1.5
5.400 5.417 -.0170.04 0.65 12.1

Activity
d/m uCi/ea
1897.4 0.855E-03

45.7 0.206E-04

1.002 <--valid peaks only--> 37.65

DETECTOR CALIBRATION
Energy(MEV) = 4.091 + (0.0046)*Channel

Energy range (MeV): 4.091 TO 6.446
Efficiency = 0.0199 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
18038.0
18039.0
18071.5

-33.5

% Recovery
100.000
100.006
100.186
-0.186

Analyzed by:

G E N E R A L

Peak
ID
1
2

Totals:

MB

2155



Spectrum 20a2080.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

2
2
2

.1 1

...........................1.

2156
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Raw Data Dum
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
1.
0.
1.
0.
0.
1.
1.
0.
0.
0.
1.
0.
2.
2.
1.
0.
5.
7.

16.
5.

10.
28.
43.

128.
529.

1232.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
2.
0.
0.
0.

p for
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
2.
0.
0.
0.
0.
1.
2.
0.
1.
2.
2.
6.

10.
14.

9.
9.

24.
56.

131.
659.

1411.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
2.
0.
0.
0.

AEA Spectrum:
0.
1.
0.
0.
0.
0.
1.
0.
1.
0.
2.
0.
0.
0.
0.
2.
0.
1.
1.
0.
0.
0.
0.
0.
1.
1.
2.
6.
8.
9.

10.
13.
32.
67.

142.
781.
1411.

0.
0.
0.
1.
1.
0.
2.
0.
1.
0.
1.
1.
0.

0.
1.
2.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
2.
1.
0.
0.
0.
0.
2.
2.
2.
2.
7.

14.
4.
7.

17.
36.
58.

180.
705.

1218.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
2.
1.
0.

20a2080
1.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
0.
0.
3.
2.
0.
1.
0.
5.
2.

15.
5.
9.

19.
32.
72.

211.
659.
718.

0.
0.
0.
0.
0.
1.
0.
1.
0.
2.
1.
0.
0.

.CNF
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
1.
0.
0.
0.
0.
0.
1.
0.
1.
0,.
3.
2.
6.
4.

19.
12.
11.
11-.
35.
79.

233.
640.
236.

0.
0.
0.
0.
0.
2.
0.
0.
0.
0.
2.
0.
0.

WHC-SD-WM-DP-183, REV. 0
0.
0.
0.
1.
0.
0.
0.
1.
1.
1.
2.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
2.
3.
2.
3.
5.

18.
13.
13.
19.
37.
88.

274.
673.

51.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
4.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
1.
1.
1.
0.
1.
2.
0.
0.
1.
1.
0.
0.
0.
0.
1.
0.
6.
4.

25.
8.
7.

17.
44.
96.

317.
752.

6.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
0.
0.
2.
0.
0.
0.
0.
0.
2.
0.
1.
1.
0.
0.
0.
0.
0.
0.
2.
0.
1.
0.
1.
1.
4.
2.
4.

22.
5.
9.

19.
32.

105.
402.
887.

0.
0.
0.
0.
1.
0.
0.
1.
0.
0.
0.
1.
0.
0.

0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
1.
2.
3.
5.
7.

17.
8.
9.

16.
57.

114.
500.

1084.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
1.
1.
0.
0.

2157



WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S96TI681-SAM

File ID: 21a2185.CNF

A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:

5/ 2/96 @ 2:23
EA21

28801. Sec

PEAK ANALYSIS

Peak height
Initial Final
951.3 951.3
213.7 213.7
1657.6 1657.6

Peak center
Initial Final

359.480 359.480
302.218 302.146
228.391 228.390

FWHM
Initial Final
16.000 6.570
12.000 5.367
16.000 6.645

Tau
Initial

8.000
6.000
8.000

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Ra224

Pu236
2 Pu238

Am241
3 Pu239

Pu240

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.355 5.686 5.739 -.0530.03 37.40
5.755 5.739 0.016

0.081 5.487 5.475 0.0120.02 8.58
5.479 5.475 0.004

0.542 5.147 5.136 0.0110.03 57.10
5.144 5.136 0.008

%err
@95
1.5

3.2

1.2

d/m
2105.0
2019.0

630.3
482.8

3021.4
3021.4

Activity
uCi/ea

0.948E-03
0.909E-03
0.284E-03
0.217E-03
0.136E-02
0. 136E-02

0.979 <--valid peaks only--> 103.08

DETECTOR CALIBRATION
Energy(MEV) = 4.085 + (0.0046)*Channel

Energy range (MeV): 4.085 TO 6.440
Efficiency - 0.0189 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
50545.0
50546.0
49479.2

1065.8

% Recovery
100.000
100.002
97.891
2.109

Analyzed by:

Peak
ID
1
2
3

Final
2.025
1.496
2.647

Totals:

MB

2158
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Spectrum 21a2185.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

.. 3

............ 3
.................................. 3.

.................................................................. 3.

................... 3

.2
. 2.

... 1

..................

.......................................... 1.

...................... 1

2159
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Raw Data Du
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
3.
1.
1.
0.
0.
1.
0.
2.
0.
1.
4.
4.
3.
6.

10.
13.
11.
24.
44.

114.
299.
925.

1435.
14.
5.

13.
18.
41.

106.
249.

31.
37.
78.

184.
655.

1024.
2.
0.
0.
0.
0.
2.
0.
0.
1.
2.
1.
1.
0.
2.

np for
0.
1.
1.
0.
0.
2.
0.
3.
1.
1.
0.
0.
3.
4.
6.
9.
8.

18.
31.
51.

122.
299.

1001.
1159.

3.
5.
9.

14.
44.

118.
210.
23.
40.
69.

225.
691.
888.

3.
1.
1.
0.
1.
0.
2.
0.
0.
0.
2.
0.
0.
0.

AEA Spectrum:
2.
1.
2.
0.
0.
2.
0.
1.
0.
0.
3.
0.
4.
5.
4.
5.
7.

13.
33.
64.

128.
365.

1190.
910.

5.
5.
7.

26.
58.

131.
250.
11.
30.
86.

225.
695.
727.

1.
0.
0.
0.
0.
1.
1.
1.
0.
1.
6.
0.
1.

1.
2.
0.
1.
2.
0.
2.
1.
0.
1.
4.
1.
4.
7.
6.

11.
8.

16.
39.
56.

131.
412.

1350.
628.

2.
1.
9.

17.
42.

145.
239.

27.
53.
71.

286.
708.
514.

0.
1.
0.
0.
0.
0.
1.
0.
0.
0.
4.
1.
0.

21a21
0.
1.
3.
0.
0.
0.
3.
2.
2.
2.
1.
2.
3.
5.
7.
6.

14.
24.
36.
64.

163.
486.

1515.
422.
2.
2.

11.
22.
58.

169.
185.

16.
50.
92.

318.
800.
350.

0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
4.
0.
0.

85.CNF
0.
0.
3.
1.
0.
1.
2.
0.
0.
1.
1.
3.
2.
3.
8.

11.
15.
20.
49.
76.
155.
537.
1624.
276.

7.
7.

14.
23.
81.

169.
125.
19.
55.
98.

386.
862.
225.

1.
1.
0.
1.
0.
0.
0.
0.
2.
1-.
1-.
3.
0.

WHC-SD-WM-DP-183, REV. C
0.
0.
0.
0.
0.
1.
0.
4.
0.
1.
0.
0.
5.
2.
4.
4.

10.
27.
36.
92.

180.
555.

1716.
115.
0.
9.

12.
29.
81.

206.
94.
21.
45.

114.
425.
919.
121.
0.
1.
1.
0.
0.
3.
0.
1.
0.
1.
2.
0.
1.

1 .
2.
0.
0.
3.
2.
0.
2.
1.
2.
3.
4.
5.
6.
9.

14.
14.
23.
50.
94.

221.
655.

1860.
72.
3.
9.

14.
31.
65.

179.
65.
36.
41.

129.
491.
970.

53.
0.
0.
0.
0.
1.
1.
2.
0.
0.
2.
2.
0.
0.

0.
0.
1.
1.
0.
1.
0.
0.
1.
1.
2.
3.
3.
5.
78.
9.

12.
36.
51.
83.

223.
738.

1824.
37.
4.

12.
15.
41.
97.

183.
46.
23.
50.

149.
529.

1076.
38.
0.
0.
0.
0.
0.
2.
0.
0.
0.
2.
0.
0.
1.

0.
1.
3.
1.
1.
0.
1.
1.
0.
2.
1.
1.
0.
5.
6.
9.

21.
24.
42.
74.

245.
874.

1720.
22.
0.

10.
17.
30.

101.
210.

28.
31.
58.

152.
635.
962.

13.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
2.
0.

2160



WHC-SD-WM-DP-1 83, REV. 0
Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S96T1681-DUP

File ID: 22a2279.CNF

A N A L Y S I S

Counted on:
Detector:
Geometry number:
Count time:

5/ 2/96 @ 2:24
AEA22

28802. Sec

PEAK ANALYSIS

Peak height
Initial Final
1113.9 1113.9
256.7 256.7

1857.5 1857.5

Peak center
Initial Final

359.390 359.390
301.223 301.194
226.354 226.354

FWHM
Initial Final
10.000 3.112
8.000 3.224
12.000 4.094

Tau
Initial

5.000
4.000
6.000

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu236
2 Pu238

Am241
3 Pu239

Pu240

Totals:

AEA Peak Centroid
Frac Exp. Obs. Diff. FWHM
0.348 5.755 5.758 -.0030.01
0.083 5.487 5.490 -.0030.01

5.479 5.490 -.011
0.528 5.147 5.146 0.0010.02

5.144 5.146 -.002

0.959 <--valid peaks only-->

Count %err
Rate c/m @95

36.27 1.5
8.70 3.1

55.04 1.2

Activity
d/m uCi/ea

4459.1 0.201E-02
1455.0 0.655E-03
1114.5 0.502E-03
6631.9 0.299E-02
6631.9 0.299E-02

100.01

DETECTOR CALIBRATION
Energy(MEV) = 4.105 + (0.0046)*Channel

Energy range (MeV): 4.105 TO 6.460
Efficiency = 0.0083 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
50049.0
50048.9
48008.3

2040.7

% Recovery
100.000
100.000
95.923
4.077

Analyzed by:

Peak
ID
1
2
3

Final
1.033
1.018
1.736

MB

2161



Spectrum 22a2279.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

.3
... 3.
... ................ 3
.................................................3
................................................................3

.3..

.. 2
.. . 2

......... 2
.2.

1
..... 1

....................................... 1
................1

2i62

11222.7



Raw Data Du
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
0.
0.
1.
1.
0.
2.
3.
1.
2.
1.
4.
7.
4.

16.
14.
23.
36.
79.

136.
357.

1138.
533.
2.
6.

11.
15.
45.

133.
293.

27.
46.
81.

179.
716.

1186.
0.
0.
0.
0.
1.
2.
1.
0.
0.
0.
0.
2.
1.
0.

np for
0.
1.
2.
2.
0.
3.
2.
2.
5.
4.
3.
3.
1.
6.
8.
5.

18.
27.
44.
77.

134.
402.

1310.
263.
8.
8.

10.
21.
55.

153.
318.

19.
33.

100.
227.
654.
880.

0.
1.
1.
0.
2.
1.
1.
0.
0.
0.
2.
1.
2.
0.

AEA Spectrum:
2.
1.
2.
1.
1.
1.
0.
0.
1.
2.
2.
4.
4-.
3.
6.

15.
13.
21.
57.
87.

170.
491.

1492.
94.
4.
5.

13.
14.
71.

160.
282.

22.
54.
93.

217.
625.
396.

0.
0.
1.
0.
0.
1.
1.
0.
1.
1.
5.
0.
0.

1.
0.
0.
0.
2.
2.
0.
2.
4.
1.
4.
4.
3.
4.

12.
12.
15.
33.
42.
91.

192.
534.

1699.
24.
2.

13.
18.
25.
58.

168.
185.
25.
57.
96.

286.
600.
107.
0.
0.
0.
1.
1.
0.
0.
1.
0.
0.
6.
1.
0.

22a2279.CNF WHC-SD-WM-DP-183
2.
0.
2.
2.
1.
2.
1.
2.
3.
2.
2.
4.
8.
4.

13.
14.
15.
33.
46.

109.
182.
599.

1941.
8.
6.
9.

17.
21.
71.

150.
82.
28.
40.
94.

302.
649.

19.
1.
0.
0.
1.
2.
2.
1.
0.
0.
0.
1.
1.
0.

2.
1.
0.
0.
1.
1.
1.
1.
2.
1.
4.
2.
6.

10.
12.
9.

17.
33.
45.

103.
203.
753.

2150.
6.
3.
4.

17.
26.
59.

172.
21.
32.
47.
95.

392.
776.

3.
0.
0.
0.
0.
0.
2.
1.
1.
0.
2.
2.
3.
3.

1.
1.
0.
3.
0.
2.
1.
0.
1.
4.
3.
2.
4.
6.
9.

10.
12.
36.
59.
88.

253.
770.

2208.
6.
7.

13.
16.
27.
88.

182.
20.
27.
60.

116.
448.
936.
0.
1.
1.
1.
0.
1.
0.
2.
0.
0.
1.
2.
1.
0.

3.
1.
1.
1.
1.
0.
1.
3.
3.
0.
4.
4.
3.
4.

13.
12.
19.
29.
66.
90.

256.
766.

1908.
5.
5.
9.

26.
36.
90.

202.
8.

24.
62.

149.
520.

1132.
0.
0.
1.
0.
0.
1.
1.
1.
0.
1.
2.
1.
2.
2.

, REV. 0
0.
1.
1.
1.
1.
0.
4.
1.
6.
0.
5.
3.
4.
9.

16.
18.
26.
35.
63.

134.
275.
902.

1481.
0.
5.
9.

20.
32.

104.
260.

26.
26.
55.

156.
604.

1320.
0.
0.
0.
1.
0.
1.
2.
0.
0.
3.
2.
1.
0.
0.

2163

0.
0.
2.
1.
3.
3.
1.
1.
3.
1.
0.
2.
2.
7.
6.

11.
32.
41.
54.

145.
316.
941.
946.
3.
2.
7.

24.
41.

102.
249.

27.
33.
82.

165.
718.

1345.
0.
0.
0.
0.
0.
1.
0.
1.
3.
1.
1.
0.
0.
1.



04/19/96 15:21
A-0004-1

WHC-SD-WM-DP-183, REV 0

LABCORE Data Entry Template for Worklist# 7870

Analyst: jyn/j nstrum., : PU01 _/_

Method: LA-943-128 Rev/Mod

Book# 0q 3

Worklist C

S Type

1 STD

2 BLNK-PRE

3 SAMPLE

4

9

DUP

SAMPLE

6 DUP

omment: C-106 Grab. Determine sample size using ludlum. new

Sample# R A Test Matrix Group# Project

@PU23901 SOLID

P @PU23901 SOLID

S96T000561 0 F @PU23901 SOLID 96000082 C-106 GRAB

Analytes Requested: PU23901 , PU23901E, PU23901T

S96T000561 0 F @PU23901 SOLID

S96T000571 0 F @PU23901 SOLID 96000082 C-106 GRAB

Analytes Requested: PU23901 , PU23901E, PU23901T

S96T000571 0 'F @PU23901 SOLID

Final Dage for worklist # 7870

Analyst Signature te

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

216 4

Page: I

A s Signature /ate/



worklistdata Version 0.1 04/18/96
05/09/96 06

WHC-SD-WM-DP- 183 REV n
28 C/j 7

LABCORE Completed Worklist Report for Worklist# 7870

Analyst: ejC JJI1 Y Instrument: PUO1 -4 / Book# /9M f3

Method: LA /3 -/JA Rev/Mod 14)

Worklist Comment: C-106 Grab. Determine sample size using ludlum. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

STO
STD
Sn)
BLNK-PREP
BLNK-PREP

BLNK-PREP

SAMPLE
SAMPLE
SAMPLE
DUP
DUP
DUP
SAMPLE
SAMPLE
SAMPLE
DUP
DUP
DUP

S961000561
596TO00561
596T000561
S96T000561
S96T000561
S96T000561
s96Th00571
S96T000571
S9AST000571
S96T000571
s96T000571
S96TOO0571

SPU23901
@PU23901
2PU23901
9PU23901
aPU23901
2PU23901
2PU23901
@PU23901
2PU23901
@PU23901
aPu23901
RPU23901
2PU23901
2PU23901
OPU23901
&PU23901
@PU23901
&PU23901

PU23901
PU23901T
PU23901E
PU23901
PU23901T
PU23901E
PU23901
PU23901T
PU23901E
PU23901
PU23901T
PU23901E
PU23901
PU23901T
PU23901E
PU23901
PU23901T
PU23901E

SOL ID
SOLID
SOLID.
SOLID
SOLID.
SOLID
SOLID
SOLID
SOLID
SOLID
SOLID
SOLID
SOLID
SOLID
SOLI D
SOLID
SOLID
SOLID

3.81E-02
100

100
1

N/A <
N/A
N/A

<6.20E-2
100

1.00
N/A <

N/A
N/A

<2.17E-2
100

1.00

3.60E-2
9.14E+01

3.63E+00
<5.30e-01

1. 16E+01
1.OOE+02
6.20E-02
9.67E+01
1.OOE+02
<4.67E-2
1.08E+02
1.00E+02
2.17E-02
9.18E+01
1.00E+02
<2.79E-2
9.OOE+01
1 .0OE+02

94.488
91.400
3.630

11.600
100.000

% Recovery
% Recovery
X Ct. Error
uCi/9
% Recovery

% Ct. Error

0.062 uCi/g
0.000 % Recovery
0.000 % Ct. Error

RPD
108.000 % Recovery

100.000 % Ct. Error

0.022 uCi/g
0.000 % Recovery

0.000 % Ct. Error

RPD
90.000 % Recovery

100.000 % Ct. Error

Final page for worklist# 7870
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WHC-SD-WM-DP-183, REV. 0

LABCORE Completed RadChem Report for Worklist#: 7870

Analyst: 06 Instrument: PUOI#J6 Book# /,? Ai'3

Method: 41-?43 -/&S Rev/Mod Az-- .

Worklist Comment: C-106 Grab. Determine sample size using ludlum. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

3.60E-2
9.14E+01

3.03E+00

C-r-7
4-98E4001 L
1-+4&494
6.20E-02
9.67E+01
1.OOE+02
<4.67E-2

1.08E+02
1 .OOE+02
2.17E-02

9.18E+01

I .00E+02

<2.79E-2

9.OQE+01
1 -OOE+02

94.488 % Recovery
91.400 % Recovery
3.630 % Ct. Error

-3..=. uCi/g <
jjL-3- % Recovery

/60 / 1- .490 % Ct. Error

620.0e-004 uCi/g

O.Oe+000 % Recovery

0.0e+000 % Ct. Error

RPD

108.000 % Recovery

100.000 % Ct. Error

217.0e-004  uCi/g

0.Oe+000 % Recovery

0.Oe+000 % Ct. Error

RPD

90.000 % Recovery

100.000 % Ct. Error

Final page for worklist# 7870

Analyst Signature Date Analyst Signature

Reviewer Signature Date

Units shownfor QC (BLK/BKG) may nor reflect the actual units.
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Page: 1

STD

STD

STD
BLNK-PREP
BLNK-PREP
BLNK-PREP

SAMPLE

SAMPLE

SAMPLE

DUP

DUP

DUP
SAMPLE

SAMPLE

SAMPLE

DUP

DUP

DUP

9PU23901

@PU23901
SPU23901
@PU23901
aPU23901

@PU23901
@PU23901
@PU23901
@PU23901
@PU23901

@PU23901
@PU23901

@PU23901
@PU23901
@PU23901
@PU23901
@PU23901
@PU23901

PU23901

PU23901T

PU23901E

PU23901

PU23901T

PU23901E

Pu23901

PU23901T

PU23901E

PU23901

PU23901T

PU23901E

PU23901

PU23901T

PU23901E

PU23901

PU23901T

PU23901E

SOLID

SOLID
SOLID
SOLID

SOLID

SOL ID
SOLID

SOLID

SOLID

SOLID

SOLID

SOL ID
SOLID

SOLID

SOL ID

SOL I D
SOLID
SOLID

S96T000561

S96T000561

S96T000561
S96T000561
S96T000561
S96T000561
S96T000571
S96T000571
S96T000571

S96T000571
S96T000571
S96T000571

3.81E-02
100

1

1
100
/

N/A
N/A
N/A

<6.20E-2

100
1.00

N/A
N/A
N/A

<2.17E-2
100

1.00

5, 30t-l

ieo% Z

Date



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: STD1

Pum 21R and 2391240 : LA-943-128 (A-1) LIQUID STD

DATE COUNTED APR-25-96 PU 236 AEA FRAC (C236) 0.894

STAD AMPLE VOLUME in mL SS 0100 PU 238 AEA FRAC (C238) '0.000

SAMPLE DILUTION FACTOR DF 104.000 PU 239 AEA FRAC (C239) :0.249

7870 RACER VOLUME in mL SPKV 0-100 TOTAL AT COUNTS 2347
DIGEST DILUTION FACTOR DDF 1.000 AT COUNT TIME (MIN) 30

PU23901 RACER BOOK NO 120B43 BACKGROUND in cpm (Bkg) 0.160
DETECTOR NUMBER 18 PU 236 cpm 23.010

LIQUID EFFICIENCY FACTOR EFF 0.269 PU 238 cpm 0000
rRACER PREPARATION DATE 12127/95 PU 239 cpm 4.270

96003707 RACER PREPARATION VALUE (dpm/mL) 2390.000 AEA COUNT TIME 4*0
PU-236 DECAY CORR'D VALUE (dpm/mL) 2206.457 Pu 2391240 pCiIL 3.6017E+01

0 PU-238 TRACER VALUE (dpm/mL 0.000
3TANDARD BOOK NO 124843

NIA STANDARD VALUE in pC/mL 0.038

Decay Time = Date Counted - Tracer Preparation Date

. f7p . Pu-236 Decay Corr'd Value = Pu-236 Preparation Value 10 to the power of {(-1n2 * Decay Time/1040.95)]

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)* 1/EFF *C236*100/Pu-236 Decay Corrd Value * SPKV

SEH Pu 239/240 pCi/L = (C239)(Pu 236 Decay Corrd Value)(SPKV)(1000mL/L)(DF)(DDF) / [(C236)(SS)(2220000 dpm/pCi)]

IPu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF C238] - (Pu-238 Tracer Value *SPKV 'Pu 236 Tracer Recovery / 100)

JFk Pu 238 pCi/L = [(Pu 238 dpm)(DF)(DDF)(1000mLIL)/ [(Pu-236 Tracer Recovery /100)(2220000 dpmlpCi)(D g/L)(SS)

I elative Counting Error = Square Root of [(1/((Pu 236 cpm *min)) + (11/ (Pu 236 or 239/240 cpm n' in))] * 1.96 * 100

JMV

4 Pu 239/240 pCi/mL 3.60E-02 DETECTION
Relative Counting Error = 3.6% LEVELS

24fl4A _in pCiImL
Pu 239/240
4.75E-03

C01IS GRAS Pu 236 Tracer Recovery = 91.4%

nal: JMV Date: 30-Apr-96

jSignature of Chemist: JFR Date: m j ? 6

Pu 28 ad 23/24 : LA943128 A-1

STANDARDWBI1 REV 1.0 UI 943128ML "

2167

04/30/961\943128\OUT\PU7870.WB1



WHC-SD-WM-Dp-183, REV. 0

WORKBOOK PAGE BLANK2

Pu 238 and 2391240: LA-943-128 (A-1) LIQUID I SOLID BLNK-PREP

DATE COUNTED APR-25-96 PU 236 AEA FRAC (C236) 0.936

BLNK-PREP SAMPLE VOLUME in mL Ss 0.100 PU 238 AEA FRAC (C238) 0.000

SAMPLE DILUTION FACTOR OF 1.000 PU 239 AEA FRAC (C239) 0.000

7870 RACER VOLUME in mL SPKV 0.100 TOTAL AT COUNTS 225

DIGEST GRAMS of SOUDS&L Dq/L .T0 TCOUNT TIME (MIN) 30

PU23901 RACER BOOK NO 120843 BACKGROUND in cpm (Bkg) 0.160

9i ,DETECTOR NUMBER 18 PU 236 cpm 2.710

SOUD EFFICIENCY FACTOR EFF 0.2686 PU 238 cpm DA00

S b RACER PREPARATION DATE 12127195 PU 239 cpm 0.000

96003707 RACER PREPARATION VALUE (dpm/mL) 2390.00 AEA COUNT TIME 480

PU-236 DECAY CORR'D VALUE (dpm/mL) 2206.46 Pu 2391240 PCIUa = < 5.302E-01

0 PU-238 TRACER VALUE (dpm/mL)
.11 3 TRCRaAU

0.00

Decay Time = Date Counted - Tracer Preparation Date

Pu-236 Decay Corr'd Value = Pu-236 Preparation Value *[e to the power of ((-1n2 * Decay Time/1 040.95)

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)*C236*1 00/(Pu-236 Decay Corr'd Value ' SPKVWEFF)

Pu 239/240 pCi/g = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(1 000mL/L)(DF) / [(C236)(SS)(D g/L)(2220000 dpm/pCi)]

Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238 - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)

Pu 238 pCi/g = [(Pu 238 dpm)(DF)(100mLL)J / ((Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)]

Relative Counting Error = Square Root of [(1/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239f240 cpm * min))l * 1.96 * 100

04130196 Pu 2391240 pCi/g < 5.30E-01 DETECTION
Relative Counting Error = 100.0% LEVELS

in pCilg
NOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240

I2tOOPM Pu 238 pCilg < 5.30E-01 5.30E-01
.. .... Relative Counting Error = 100.0% Pu 238

C..SGRAS Pu 236 Tracer Recovery = 11.6% 5.30E-01

jAnalyst: JMV Date: 30-Apr-96

Signature of Chemist: JFR Date:

BLANK.WB1 REV 1.0 943128ML

1\943128\OUT\PU7870.WB1

W870

05/02196



WHC-SD-WM-DP-183, REV. 0 2

I>
WORKBOOK PAGE: BLANK2

Pu 238 and 239/240: LA-943-128 (A-1) LIQUID I SOLID BLNK-PREP

DATE COUNTED APR-25J6 PU 236 AEA FRAC (C236) _2_ -

BLNK-PREP SAMPLE VOLUME in mL SS 0.100 PU 238 AEA FRAC (C238). . .. M
SAMPLE DILUTION FACTOR DF 1.000 PU 239 AEA FRAC (C239) 0.61

7870 TRACER VOLUME in mL SPKV 0,100 TOTAL AT COUNTS 226

DIGEST GRAMS of SOLIDS/L Dq/L 0.5160 AT COUNT TIME(MIN) $0

PU23901 RACER BOOK NO 120143 , BACKGROtiD in cm (Bk) 0.160

DETECTOR NUMBER 18 PU 236cp:9

SOLID EFFICIENCY FACTOR EFF 0.2686 PU cpm 0.000
TRACER PREPARATION DATE 12/27195 PU 29 cpm 1.780

96003707 RACER PREPARATION VALUE (dpm/mL) 2390.00 COUNT TIME

PU-236 DECAY CORRD VALUE (dpm/mL) 2206.4 Pu 2391240 pCIfg 3.708E+00

a

NIA

WLTUO0

<Wa27ts.

SE..

JFR

PU-238 TRACER VALUE (dpm/mL)
a PU 8RCR LU dmm

ai

Decay Time = Date Counted - Tracer Preparation Date

Pu-236 Decay Corr'd Value = Pu-236 Preparation V ue *[e to the power of {(-1n2 *Decay Time/1040.95}]

'u 236 Tracer Recovery = (Total AT Counts/ TC kg)*C236*100/(Pu-236 Decay Corr'd Value* SPKV*EFF)

Pu 2391240 pCi/g = (C239)(Pu 236 Decay Co Value)(SPKV)(1 000mLL)(DF) / [(C236)(SS)(D g/L)(2220000 dpm/pCi)

Pu 238 dpm =[(Total AT Counts/TC)- Bkg 1/EFF' C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery/ 100)

Pu 238 pCi/g = [(Pu 238 dpm)(DF)(1000 L)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)l

Relative Counting Error = Square Root [(1/(Pu 236 cpm * min)) + (1/ (Pu 238 or 239/240 cpm * min))]* 1.96 * 100

04/30106 Pu 239/240 pCilg 3.71 E+00 DETECTION
Relative Counting or = 11.4% LEVELS

in pCiig
NOTE: Pu 238 esult is a LESS THAN Value. Pu 2391240

12 O M Pu 238 pCilg < 1.81E+00 1.81E+00
Relative C nting Error = 100.0% Pu 238

C.NGRAB Pu 236 TAcer Recovery 4.0% 1.81E+00

JMV Date: 30-Apr-96

Signature of Chemist JFR Date: 412A

BLANK.WB1 REV .0 943128ML

2169

1:'943128\OUT\PU7870.WB1 04/30/96



WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: SAM3

Pu 238 and 2391240: LA-943-128 (A-1) LIQUID / SOLID SAMPLE

DATE COUNTED APR-26-96 PU 236 AEA FRAC (C236) 0.964

SAMPLE SAMPLE VOLUME in mL Ss 0100 PU 238 AEA FRAC (C238) 0.000

SAMPLE DILUTION FACTOR DF 1.000 PU 239 AEA FRAC (C239) 0.000

7870 TRACER VOLUME in mL SPKV 0100 TOTAL AT COUNTS 1789
DIGEST GRAMS of SOUDS/L Dg/L 0.5160 AT COUNT TIME (MIN) 3o

PU23901 TRACER BOOK NO 120043 BACKGROUND in cpm (Bkg) 0.160

DETECTOR NUMBER 18 PU 236 cpm 22.660

SOUD EFFICIENCY FACTOR EFF 0.269 PU238 cpm C.000

TRACER PREPARATION DATE 12127195 PU 239 cpm 0.000
96003707 1 RACER PREPARATION VALUE (dpm/mL) 2390.000 AEA COUNT TIME 40

'ff f PU-236 DECAY CORRD VALUE (dpm/mL) 2206.457 Pu 2391240 pCiig = 6.1964E-02

0 PU-238 TRACER VALUE (dpm/mL) 0.000

FUSION01
Decay Time = Date Counted - Tracer Preparation Date

SS6TOO0561 Pu-236 Decay Cor'd Value = Pu-236 Preparation Value *[o to the power of {(-in2 * Decay Time/1 040.95)]

Pu 236 Tracer Recovery = (Total AT Counts I TC -Bkg) *C236*100/(Pu-236 Decay Corrd Value SPKV *EFF)

u 239/240 pCi/g = (C239)(Pu 236 Decay Corrd Value)(SPKV)(1000mL)J(DF) / [(C236)(SS)(D g/L)(2220000 dpm/pCi)]

'u 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery I 100)

1E Pu 238 pCi/g = [(Pu 238 dpm)(DF)(1000mLJL)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)

Relative Counting Error = Square Root of [(1I/(Pu 236 cpm *min)) + (1/ (Pu 238or 239/240 cpm* min))]* 1.96 * 100

JFR

D4rWB Pu 2391240 pCIlg < 6.20E-02
Relative Counting Error = 100.0% LEVELS

.24_In pCl/

NOTE: Pu 238 Result is a LESS THAN Value. Pu 2391240

12= PM Pu 238 pCl~g < 6.20E-02 6.20E-02
Relative Counting Error = 100.0% Pu 238

C-1O6 GRAB Pu 236 Tracer Recovery = 96.7% 6.20E-02

Analyst: JMV Date: 30-Apr-96

bignature of Chemist; JFR Date: a }

SAMPLE.WB1 REV 1.0 1/ 943128ML9

2170

1:43128\OUT'PU7870.WB1 04/30/96



WHC-SD-wM-oP-183, REV. 0
WORKBOOK PAGE: DUP4

Pu 238 and 239/240: LA-943-128 (A-1) LIQUID / SOLID DUP

DATE COUNTED APR-2646 PU 236 AEA FRAC (C236) 1.043
DUP SAMPLE VOLUME in mL ss 0.100 PU 238 AEA FRAC (C238) 0.000

SAMPLE DILUTION FACTOR OF 1.000 PU 239 AEA FRAC (C239) 0.000
7870 TRACER VOLUME in mL SPKV 0100 TOTAL AT COUNTS 1852

DIGEST GRAMS of SOLIDS/L D/L 0.6120 AT COUNT TIME (MIN) 30
PU23901 TRACER BOOK NO 120843 BACKGROUND in cpm (Bkq) 0.160

DETECTOR NUMBER 1 PU 236 cpm 26.020
SOUD EFFICIENCY FACTOR EFF 0.269 U 238 cpm .loo

TRACER PREPARATION DATE 12127195 U 239 cpm 0.000
96003707 TRACER PREPARATION VALUE (dpn/mL) 2390.000AE COUNT TIME 480

PU-236 DECAY CORR'O VALUE (dpm/mL) 2206.457 Pu 239/240 pCilg =< 4.6712E-02
0 U-238 TRACER VALUE (dpmmL) 0.000

FUSIONO1
Decay Time = Date Counted - Tracer Preparation Date

S96T000641 Pu-236 Decay Cored Value = Pu-236 Preparation Value *fe to the power of {(-1n2 * Decay Time/1 040.95)]
Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236*100/(Pu-236 Decay Corr'd Value * SPKV * EFF)

W S Pu 239/240 pCi/g - (C239)(Pu 236 Decay Corrd Value)(SPKV)(1000mL/L)(DF) / [(C236)(SS)(D g/L)(2220000 dpm/pCi)]
Pu 238 dpm - [(Total AT Counts / TC) - Bkg * 1 /EFF * C238 - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)

SEH Pu 238 pCilg = [(Pu 238 dpm)(DF)(l OOOmLL)] / [(Pu-236 Tracer Recovery /1 00)(2220000 dpm/pCi)(D g/L)(SS)]
Relative Counting Error = Square Root of [(1/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))] * 1.96 * 100

.JFR

S44130115 Pu 2391240 pCl~g < 4.67E-02 DETECTION
Relative Counting Error = 100.0% LEVELS

14244W in pCl/g
NOTE: Pu 238 Result Is a LESS THAN Value. Pu 2391240

12:pl PM Pu 238 pCIlg < 4.67E-02 4.67E-02
Relative Counting Error = 100.0% Pu 238

C-1oSGRAB/ Pu 236 Tracer Recovery = 108.4% 4.67E-02

A:alyst: JMV Date: 30- r-96

S9nature of Chemist: - . ._ JFR Date: 2
SAMPLEWB1 REV 1.0 V 943128ML

2171L

1:\943128XOUT\PU7870.WB1 04=3096



WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: SAM5

Pu 238 and 2391240: LA-943-128 (A-1) LIQUID / SOLID SAMPLE

DATE COUNTED APR-25-86 PU 236 AEA FRAC (C236) 0.987
SAMPLE AMPLE VOLUME in mL SS 0.100 PU 238 AEA FRAC (C238) 0.00*

SAMPLE DILUTION FACTOR DF 1.000 PU 239 AEA FRAC (C239) 0.000
7870 RACER VOLUME in mL SPKV 0100 TOTAL AT COUNTS 1668

DIGEST GRAMS of SOLIDS/L Og/L 1.148 T COUNT TIME (MIN) 30
U23901 RACER BOOK NO 1204 . BACKGROUND in cpm (Bkg) 0.140

DETECTOR NUMBER 10 PU236cpm 33.580
SOLID EFFICIENCY FACTOR EFF 0.269 PU 238 cpm 0.000

TRACER PREPARATION DATE 12127/95 PU 239 cpm 0.000
96003707 TRACER PREPARATION VALUE (dpm/mL) 2390.000 A COUNT TIME 480

PU-236 DECAY CORR'D VALUE (dpmimL) 2206.457 Pu 2391240 cig < 2.1731 E02
0 IPU-238 TRACER VALUE (dpn/mL) 0.000

FUSION01 I
Decay Time = Date Counted - Tracer Preparation Date

S96T000671 Pu-236 Decay Corrd Value = Pu-236 Preparation Value *[e to the power of ((-1n2 ' Decay Time/i 040.95)]
Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236*100/(Pu-236 Decay Corr'd Value * SPKV * EFF)

W827909 Pu 2391240 pCiig - (C239)(Pu 236 Decay Corrd Value)(SPKV)(1000mL/L)(DF) / [(C236)(SS)(D g/L)(2220000 dpm/pCi))
Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)

.86EH......u 238 pCt/g = [(Pu 238 dpm)(DF)(10OmL/L)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)I
Relative Counting Error = Square Root of [(1 /(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))] * 1.96 * 100

JwV

04/301 9 Pu 239/240 pCIg < 2.17E-02 DETECTION
Relative Counting Error = 100.0% LEVELS

04/324 96In pCIlg
NOTE: Pu 238 Result Is a LESS THAN Value. Pu 2391240
Pu 238 pCIlg < 2.17E-02 2.17E-02
Relative Counting Error = 100.0% Pu 238

C-tb§nGAt. Pu 236 Tracer Recovery = 91.8% 2.17E-02

[Anatyst: JMV Date: 30-A r-96

Signature of Chemist: JFR Date: ) C 6
SAMPLE.WBi REV 1.0 943128ML

2172

1\9431280UT'PU7870.WB1

a

04/30/96



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: DUP6

Pu 238 and 2391240: LA-943-128 (A-1) LIQUID I SOLID DUP

DATE COUNTED APR-26-90 PU 236 AEA FRAC (C236) 0.984

DUP SAMPLE VOLUME in mL SS 0.100 PU 238 AEA FRAC (C238) 0.000
SAMPLE DILUTION FACTOR DF 1.000 PU 239 AEA FRAC (C239) 0.00

7870 TRACER VOLUME in mL SPKV 0.100 TOTAL AT COUNTS 1428

DIGEST GRAMS of SOLIDSIL Dg/L 1.2024 AT COUNT TIME (MIN) 30
PU23901 TRACER BOOK NO 120 . BACKGROUND in cpm (Bkg) 0.160

DETECTOR NUMBER 18 PU236cpm 33.170

SOLiD EFFICIENCY FACTOR EFF 0.269 PU 238 cpm 0:000

TRACER PREPARATION DATE 12127195 PU 239 cpm 0.000

96003707 TRACER PREPARATION VALUE (dpm/mL) 2390.000 AEA COUNT TIME 480

PU-236 DECAY CORR'D VALUE (dpm/mL) 2206.457 Pu 2391240 pCi/g 22.7939E02

0 PU-238 TRACER VALUE (dpm/mL) 0.000

FUSIONO1
Decay Time = Date Counted - Tracer Preparation Date

S96T000571 Pu-236 Decay Cor'd Value = Pu-236 Preparation Value *[e to the power of {(-n2 * Decay Time/1 040.95)]

'u 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236*100/(Pu-236 Decay Corrd Value * SPKV * EFF)

Wu 2391240 pCi/g = (C239)(Pu 236 Decay Corrd Value)(SPKV)(1000mL/L)(DF) / [(C236)(SS)(D g/L)(2220000 dpmlpCi)]

Du 238 dpm - [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)
EH ~ Au 238 pCi/g - [(Pu 238 dpm)(DF)(1OO0mL/L)] / [(Pu-236 Tracer Recovery /100)(2220000 dpmipCi)(D g/L)(SS)l

Relative Counting Error = Square Root of [(1/(Pu 236 cpm I min)) + (1 / (Pu 238 or 2391240 cpm * min))] * 1.96 * 100

JFR

Pu 2391240 pCilg < 2.79E-02 DETECTION
Relative Counting Error = 100.0% LEVELS

In pCI/g
NOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240
Pu 238 pCI/g < 2.79E-02 2.79E-02
Relative Counting Error = 100.0% Pu 238
Pu 236 Tracer Recovery = 90.0% 2.79E-02

JMV Date: 30- r-96

Signature of Chemist: JFR Date: 9
SAMPLE.WB1 REV 1.0 943128ML"

2JL73

I:\943128OUTPU7870.WB1 04/30196



G E N E R A L

WHC-SD-WM-DP-183, REV. Q
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
WL7870-STD

File ID: 13al355.CNF

A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:

4/25/96 @10:40
EA13

28802. Sec

PEAK ANALYSIS

Peak height
Initial Final
501.1 501.1
26.3 26.3
19.2 19.2

215.0 215.0

Peak center
Initial Final

362.129 362.129
278.082 277.916
270.611 269.048
227.937 227.935

FWHM
Initial Final
12.000 3.647
28.000 6.489
8.000 1.696

12.000 4.142

Tau
Initial Final
6.000 0.773

14.000 14.649
4.000 0.991
6.000 1.151

PEAK RESULTS
Peak Error Limit: 30%

AEA
sotope Frac

0.694
0.020

Am243 0.012
Pu240 0.249

Peak Centroid Count %err
Exp. Obs. Diff. FWHM Rate c/m @95

5.728 0.02 23.01 1.9
5.349 0.03 0.67 13.4

5.270 5.309 -.0390.01 0.39 20.8
5.144 5.124 0.0200.02 8.27 3.1

d/m
2772.0

80.2
47.7

996.5

Activity
uCi/ea

0. 125E-02
0.361E-04
0.215E-04
0.449E-03

0.975 <--valid peaks only--> 32.34

DETECTOR CALIBRATION
Energy(MEV) = 4.099 + (0.0045)*Channel

Energy range (MeV): 4.099 TO 6.403
Efficiency = 0.0083 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
15925.0
15924.8
15522.2

402.8

% Recovery
100.000
99.999
97.471
2.529

Analyzed by:

Peak
ID
1
2
3
4

Peak
ID I
1

3
4

Totals:

MB

2174

141;
_ h,



Spectrum 13al355.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc

WHC-SD-WM-DP-183, REV. 0

.4

Display Max.:

4..... 44................ 4
.......................... 4

23..
... 2
12.

1.

1
1

11.

....................................................... 1.
.........................................

2981.4

4
.4.
.. 4

1



Raw bata Dum
1 0.

11 3.
21 4.
31 0.
41 0.
51 0.
61 1.
71 3.
81 2.
91 0.

101 0.
111 1.
121 0.
131 3.
141 0.
151 3.
161 4.
171 12.
181 15.
191 22.
201 43.
211 71.
221 121.
231 159.
241 4.
251 8.
261 8.
271 34.
281 17.
291 11.
301 21.
311 24.
321 45.
331 88.
341 153.
351 313.
361 525.
371 11.
381 0.
391 2.
401 0.
411 1.
421 2.
431 0.
441 0.
451 0.
461 0.
471 1.
481 3.
491 0.
511 2.

p for
0.
0.
4.
0.
0.
0.
0.
2.
1.
0.
2.
2.
4.
0.
1.
2.
6.
6.
5.

14.
37.
72.

155.
82.
6.
3.
1.

36.
12.
10.
17.
24.
39.
86.

142.
350.
564.

3.
3.
2.
1.
1.
0.
0.
2.
0.
1.
0.
1.
0.
0.

AEA Spectrum:
2.
1.
5.
0.
0.
1.
2.
1.
1.
0.
1.
1.
1.
0.
3.
1.
6.

10.
12.
27.
46.
77.

145.
42.
3.
3.
7.

15.
24.
15.
14.
26.
48.
82.

153.
377.
568.

3.
3.
0.
1.
1.
0.
0.
0.
2.
2.
0.
0.
0.

0.
1.
2.
0.
0.
2.
1.
0.
0.
0.
1.
1.
2.
0.
2.
3.
4.
7.

10.
19.
55.
63.

171.
20.
7.
6.
4.

18.
11.
15.
20.
23.
42.
77.

172.
400.
532.

1.
2.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.

13a1355.CNF
0. 0.
2. 2.
4. 2.
0. 0.
1. 0.
1. 0.
1. 0.
0. 2.
1. 1.
2. 0.
0. 0.
0. 3.
2. 3.
2. 2.
1. 2.
3. 3.
0. 8.
9. 9.

23. 12.
37. 21.
56. 42.
92. 82.

181. 206.
13. 4.

3. 5.
3. 5.

26. 23.
14. 13.
19. 13.
13. 13.
20. 21.
26. 30.
46. 61.
97. 93.

185. 203.
381. 350.
363. 164.

9. 2.
3. 1.
0. 2.
1. 2.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
1. 0.
0. 0.
0. 0.

WICSD-W-DP-183 REV. 0
2. 3. 1. 2.
4. 1. 0. 0.
0. 0. 0. 1.
0. 0. 0. 0.
1. 1. 0. 0.
1. 2. 1. 3.
1. 2. 0. 0.
0. 0. 1. 0.
1. 1. 1. 1.
2. 0. 1. 0.
0. 2. 2. 0.
1. 1. 3. 0.
1. 2. 1. 1.
5. 0. 3. 3.
4. 5. 2. 8.
9. 10. 3. 5.
9. 6. 9. 16.

16. 23. 18. 25.
32. 37. 34. 40.
43. 56. 53. 71.
119. 117. 91. 125.
224. 244. 251. 195.

7. 6. 2. 7.
2. 3. 5. 4.
7. 9. 2. 2.

32. 20. 24. 34.
28. 26. 32. 19.
10. 14. 14. 12.
15. 10. 21. 13.
20. 15. 17. 17.
32. 28. 38. 39.
58. 63. 60. 60.

109. 129. 122. 133.
219. 232. 273. 278.
328. 396. 399. 431.
60. 30. 25. 11.
4. 2. 2. 4.
0. 2. 4. 1.
0. 1. 0. 2.
0. 0. 1. 1.
0. 1. 2. 3.
1. 0. 0. 0.
2. 0. 0. 1.
1. 1. 2. 0.
0. 1. 0. 0.
0. 1. 0. 1.
1. 0. 1. 1.
0. 0. 0. 1.
0. 0. 0. 0.

2176



WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
WL7870-BLNK

File ID: 14a1458.CNF

A N A L Y S I S

Counted on:
Detector:
Geometry number:
Count time:

4/25/96 @10:42
AEA14

28800. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final

34.6 34.6 362.451 362.451
31.0 31.0 353.197 351.394

FWHM
Initial Final
32.000 7.252
12.000 4.076

Tau
Initial Final
16.000 16.883
6.000 0.660

PEAK RESULTS
Peak Error Limit: 30%

ID Isotope
1 Ra224

Pu236
2 Ra224

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.320 5.686 5.725 -.0390.03 0.93 9.3
5.755 5.725 0.030

0.616 5.686 5.675 0.0110.02 1.78 7.8

d/m
79.5
76.3

152.8

Activity
uCi/ea

0.358E-04
0.344E-04
0.688E-04

0.936 <--valid peaks only--> 2.71

DETECTOR CALIBRATION
Energy(MEV) = 4.094 + (0.0045)*Channel

Energy range (MeV): 4.094 TO 6.398
Efficiency = 0.0124 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
1389.0
1389.0
1300.0

89.0

% Recovery
100.000
100.000
93.590
6.410

Analyzed by:

G E N E R A L

Peak
ID
1
2

Totals:

MB



Spectrum 14a1458.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

2.
2.
.2

. .2.
2.

2

1

........2. 
....................... 2....

............................................. .........2........l...............................

.......................................1..................

Z1.18

258.0



Raw Data Dump for
1 0. 0.

11 0. 1.
21 0. 4.
31 0. 0.
41 0. 0.
51 0. 0.
61 0. 0.
71 0. 0.
81 0. 0.
91 0. 0.
01 0. 0.
11 0. 0.
21 0. 0.
31 0. 0.
41 0. 0.
51 0. 1.
61 0. 0.
71 0. 0.
.81 0. 1.
.91 0. 0.
!01 0. 0.
!11 0. 0.
21 1. 1.
31 0. 2.
41 0. 2.
51 2. 2.
61 1. 2.
71 5. 3.
81 2. 2.
!91 5. 4.
01 8. 4.
11 4. 8.
21 10. 6.
31 9. 16.
41 23. 28.
51 48. 29.
61 32. 32.
171 1. 0.
81 0. 0.
191 0. 0.
01 0. 0.
di 0. 0.
21 0. 0.
31 0. 1.
41 0. 0.
15l 0. 0.
61 0. 0.
71 0. 0.
81 0. 0.
191 0. 0.
11 0. 0.

AEA Spectrum:
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
1.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
2.
0.
1.
2.
0.
4.
2.
2.
5.
6.
8.

13.
21.
41.
31.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
1.
1.
1.
0.
1.
0.
0.
0.
a.
0.
1.
0.
1.
0.
0.
3.
0.
3.
5.
7.
7.

13.
26.
31.
38.
1.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

14a1458
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
1.
0.
0.
0.
0.
0.
1.
0.
0.
6.
4.
1.
3.
3.

12.
8.

19.
23.
41.
33.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.

.CNF
0.
0.
0.
0.
0.
0.
0.
0.
0.
1-.
0.
1.
0.
0.
0.
0.
1.
0.
0.
1.
2.
1.
1.
0.
0.
0.
3.
4.
2.
4.
5.
3.

11~.
18.
27.
25.
23.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

WH-SD-WM)P-183, EV. 0
1. 0. 1.
1. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
1. 0. 0.
0. 0. 1.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 1. 0.
0. 0. 0.
0. 1. 0.
0. 0. 0.
0. 3. 3.
0. 2. 0.
0. 1. 0.
2. 0. 1.
1. 0. 2.
5. 4. 5.
4. 5. 5.
2. 5. 2.
4. 2. 2.
6. 7. 3.

10. 6. 5.
10. 10. 7.
16. 21. 18.
24. 22. 31.
31. 29. 33.
11. 8. 1.
1. 0. 0.
0. 2. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 2.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.

21'79

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
1.
1.
1.
0.
1.
1.
0.
4.
8.
5.
5.
5.

11.
14.
21.
21.
30.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.



WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S96T561-SAM

File ID: 15a1536.CNF

,r .' -

A N A L Y S I S

Counted on:
Detector:
Geometry number: 1
Count time:

4/25/96 @10:42
AEA15

28805. Sec

PEAK ANALYSIS

Peak height
Initial Final
518.2 518.2

7.2 7.2
19.8 19.8

Peak center
Initial Final

366.176 366.176
296.420 295.072
271.496 271.417

FWHM
Initial Final
12.000 3.537
16.000 0.531
28.000 14.422

Tau
Initial Final
6.000 0.796
8.000 0.796

14.000 11.660

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA
ID Isotope Frac
1 Pu236 0.964
2 ????
3 Am243 0.032

Peak Centroid Count %err
Exp. Obs. Diff. FWHM Rate c/m @95
5.755 5.750 0.0050.02 22.66 1.9

5.430 0.07 79.8
5.270 5.324 -.0540.06 0.76 11.8

Activity
d/m uCi/ea
356.2 0.160E-03

11.8 0.530E-05

0.996 <--valid peaks only--> 23.41

DETECTOR CALIBRATION
Energy(MEV) = 4.102 + (0.0045)*Channel

Energy range (MeV): 4.102 TO 6.406
Efficiency = 0.0649 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
11279.0
11279.5
11272.1

6.9

% Recovery
100.000
100.005
99.939
0.061

Analyzed by:

- 2180

G E N E R A L

Peak
ID
1
2?
3

Totals:

MB



Spectrum 15a1536.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

3
.3
.3
3
2

.1

..1

1 . . . 111. .

...................................................................... 1

................. 1.

2181

3541.6



Dump for AEA Spectrum:
0.
2.
2.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1 .
3.
0.
0.
1.
0.
6.

22.
11.
17.
11.
20.
39.
62.
97.

279.
360.

36.
0.
1.
0.
0.
0.
0.
0.
0.
0.

.1.

.1.
0.
0.

2.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
0.
2.
0.
0.
0.
0.
0.
1.
0.
0.
1.
3.
1.
2.
4.

20.
15.

7.
11.
16.
34.
59.

121.
247.
406.

10.
3.
1.
0.
1.
0.
0.
0.
0.
1.
1.
0.
0.

W C-SD-Wy-DP-
1.
1.

0.1.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.
1.
1.
4.
1.
2.

14.
11.

6.
14.
17.
40.
63.

139.
291.
408.

11.
0.
5.
0.
0.
1.
0.
0.
1.
0.
0.
0.
0.

0.

1.
0.
0.
0.
0.

0.
0.
1.
0.
1.
0.
1.
0.
0.
0.
2.
0.
0.
0.
0.
0.
4.
5.

23.
15.
12.

8.
19.
15.
41.
49.

119.
360.
576.

8.
3.
1.
1.
0.
0.
0.
1.
0.
0.
1.
1.
0.

15al536.CN
0.
1 .
0.
0.
0.
0.
0.
1 .
0.
0.
0.
0.
0.
0.
1 .
0.
0.
1.
0.
3.
0.
1.
0.
1.
2.
5.

16.
14.

9.
14.
15.
28.
37.
76.

140.
390.
590.

5.
1.
0.
0.
0.
0.
0.
0.
0.
0.
2.
2.
0.

2182

2.
4.
0.
0.
0.
1.
2.
0.
0.
0.
0.
0.
0.
1.
2.
0.
1.
1.
0.
2.
2.
2.
2.
1.
0.

24.
14.
11.
10.
20.
19.
42.
71.

147.
408.
606.

6.
1.
0.
1.
0.
0.
0.
0.
0.
0.
1.
1.
0.

1.
3.
0.
0.
0.
1.
1.
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.
1.
1.
1.
0.
1.
1.
2.
4.

14.
18.

7.
11.
11.
21.
48.
84.

147.
355.
535.

7.
1.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.

Raw Data 183, REV. 0
2.
1.
0.
1.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.
1.
0.
1.
1.
1.
1.
:3.
0.
0.
0.

15. 1
14. 1

9.
7.

17. 1
29. 2
38. 4
98. 7

178. 19
331. 32
376. 17

9.
2.
0.
1.
0.
0.
1.
0.
0.
0.
1.
0.
0.

0.
2.
1.
0.
0.
0.
0.
4.
1.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
1.
1.
5.
2.
4.
9.
9.
1.
4.
0.
5.
3.
3.
6.
1.
2.
1.
0.
2.
1.
0.
0.
1.
0.
0.
0.



WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S96T561-DUP

File ID: 16a1617.CNF

A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:

4/25/96 @10:43
EA16

28804. Sec

PEAK ANALYSIS

Peak height
Initial Final
395.8 395.8

8.3 8.3
14.4 14.4

Peak center
Initial Final

359.743 359.743
283.958 283.958
276.602 276.602

FWHM
Initial Final
12.000 4.534
14.000 0.000
16.000 0.302

Tau
Initial
6.000
7.000
8.000

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope

AEA
Frac

1.043

0.014

Peak Centroid Count
Exp. Obs. Diff. FWHM Rate c/mn

5.727 0.02 26.02
5.386 0.00
5.353 0.00 0.36

%err
@95
1.8

1000.
29.6

Activity
d/m uCi/ea

2859.5 0.129E-02

39.5 0.178E-04

1.058 <--valid peaks only--> 26.38

DETECTOR CALIBRATION
Energy(MEV) = 4.109 + (0.0045)*Channel

Energy range (MeV): 4.109 TO 6.412
Efficiency = 0.0091 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
11972.0
11973.6
12664.8
-692.8

% Recovery
100.000
100.013
105.787
-5.787

Analyzed by:

2183

G E N E R A L

Peak
ID
1
2?
3

Final
0.628
6.451
0.103

Totals:

MB



Spectrum 16al617.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

1
3
31..
3.1.

1
1

..... 1
. ................ 1

....... ...... ......

2184

2813.3



Raw Data Dum
1 0.

11 2.
21 1.
31 3.
41 1.
51 1.
61 0.
71 0.
81 0.
91 0.
.01 1.
.11 0.
.21 1.
.31 0.
.41 0.
.51 2.
.61 0.
.71 1.
.81 0.
91 2.
01 0.
11 0.
21 0.
31 1.
41 3.
51 3.
61 4.
71 31.
81 15.
91 23.
01 30.
11 39.
21 70.
31 114.
41 186.
51 357.
61 452.
71 3.
81 3.
91 0.
01 0.
11 0.
21 2.
31 2.
41 0.
51 0.
61 1.
71 0.
81 2.
91 0.
11 1.

p for
0.
0.
1.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
2.
0.
0.
2.
0.
1.
1.
0.
3.
1.
0.
5.
5.

10.
22.
22.
17.
30.
53.
61.

119.
194.
340.
396.

2.
3.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum:
2.
4.
1.
1.
0.
0.
0.
0.
0.
1.
0.
0.
1.
1.
0.
1.
0.
1.
0.
1.
0.
3.
3.
1.
4.
7.

10.
21.
28.
18.
24.
44.
69.

132.
226.
363.
273.

4.
1.
2.
0.
0.
1.
0.
0.
0.
1.
1.
1.
1.

2.
2.
0.
0.
0.
1.
2.
0.
1.
0.
0.
0.
0.
0.
1.
2.
0.
1.
0.
1.
0.
1.
3.
4.
1.
7.
7.

19.
18.
19.
35.
47.
77.

127.
199.
326.
175.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

16al
1.
1.
1.
0.
0.
0.
2.
2.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
1.
2.
1.
0.
2.
3.
9.
6.

27.
23.
29.
12.
34.
53.
72.

136.
262.
285.

72.
2.
1.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.

617.CNF
0.
1.
1.
2.
0.
0.
1.
0.
0.
1.
0.
0.
0.
0.
1.
0.
2.
0.
1.
1.
1.
2.
2.
1.
2.
5.

28.
22.
21.
23.
42.
43.
86.

160.
238.
328.

20.
0.
1.
1.
0.
1.
0.
1.
0.
1.
0.
1.
0.
0.

WHC-SD-WM-DP-183, REV. 0
0. 0. 0. 2.
0. 1. 3. 2.
1. 1. 0. 2.
2. 0. 1. 0.
0. 0. 1. 1.
1. 0. 0. 0.
0. 1. 0. 1.
1. 2. 0. 0.
0. 0. 0. 1.
0. 1. 0. 0.
0. 0. 0. 1.
0. 1. 0. 0.
0. 0. 0. 0.
0. 0. 0. 1.
0. 0. 1. 0.
1. 0. 1. 0.
0. 0. 2. 0.
2. 2. 1. 1.
1. 0. 0. 0.
0. 0. 0. 0.
3. 2. 1. 1.
2. 0. 3. 2.
2. 4. 4. 2.
2. 2. 1. 2.
2. 7. 6. 8.
5. 6. 3. 9.

33. 19. 32. 29.
24. 26. 20. 24.
22. 19. 18. 18.
25. 28. 21. 27.
40. 46. 44. 42.
56. 59. 64. 71.
95. 91. 115. 123.
161. 176. 184. 176.
262. 298. 297. 356.
338. 389. 430. 408.
11. 13. 6. 11.
5. 1. 3. 3.
0. 0. 1. 1.
0. 1. 1. 0.
0. 0. 1. 0.
0. 0. 0. 0.
1. 0. 0. 1.
0. 0. 3. 1.
0. 1. 0. 0.
2. 0. 1. 0.
1. 0. 1. 2.
0. 3. 0. 0.
0. 0. 0. 0.
0. 0. 0. 1.
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WHC-SD-WM-DP-183, REV 0
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S96T571-SAM

File ID: 17a1709.CNF

A N A L Y S I S

Counted on:
Detector:
Geometry number: 1
Count time:

4/25/96 @10:43
AEA17

28803. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
864.5 864.5 358.664 358.664

FWHM
Initial Final
10.000 3.084

Tau
Initial Final
5.000 0.795

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu236

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.987 5.755 5.748 0.0070.01 33.58 1.5

Activity
d/m uCi/ea

4336.9 0.195E-02

0.987 <--valid peaks only--> 33.58

DETECTOR CALIBRATION
Energy(MEV) = 4.098 + (0.0046)*Channel

Energy range (MeV): 4.098 TO 6.453
Efficiency = 0.0079 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
16328.0
16328.0
16118.3

209.7

% Recovery
100.000
100.000
98.715
1.285

Analyzed by:

G E N E R A L

Peak
ID
1

Totals:

MB

2186
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Spectrum 17a1709.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

.1
.......... 1

........................................
. . .. .... . ... .. ... . . . . . . . . . . . . . . . . . . . ... 
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Raw Ddta Dump for
1 0. 0.

11 0. 0.
21 0. 0.
31 0. 0.
41 0. 0.
51 0. 0.
61 1. 0.
71 0. 1.
81 0. 1.
91 2. 0.

.01 0. 0.

.11 0. 0.

.21 0. 0.

.31 0. 0.

.41 2. 3.
51 2. 1.
61 0. 0.
.71 0. 1.
.81 1. 1.
.91 1. 0.
01 2. 0.
11 0. 0.
21 0. 1.
31 0. 1.
41 0. 3.
51 3. 1.
61 6. 7.
71 6. 6.
81 8. 23.
91 14. 16.
01 21. 21.
311 29. 43.
321 47. 56.
331 91. 115.
341 272. 241.
351 587. 517.
361 765. 389.
371 0. 0.
81 1. 0.
91 0. 0.
:01 0. 1.
11 0. 0.
21 2. 1.
31 0. 0.
41 0. 1.
51 1. 0.
61 1. 0.
71 4. 1.
81 1. 0.
91 1. 1.
ill 0. 0.

AEA Spectrum:
0.
0.
0.
1.
0.
1.
0.
0.
0.
1.
1.
0.
2.
0.
0.
0.
0.
1.
1.
1.
1.
0.
2.
1.
5.
2.
4.
5.

13.
19.
21.
35.
52.

138.
286.
493.
126.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.

0.
0.
0.
0.
0.
2.
0.
0.
0.
0.
1.
0.
1.
0.
1.
0.
2.
2.
0.
0.
1.
1.
2.
2.
4.
3.
4.
5.

15.
11.
18.
45.
67.

143.
294.
579.

20.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
3.
0.
0.

709.CNF
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
1.
1.
0.
0.
0.
2.
3.
2.
5.

12.
19.
15.
18.
36.

107.
135.
427.
721.

0.
0.
1.
0.
0.
0.
1.
0.
0.
0.
0.
2.
0.
0.

WkC-SD-WM-DP-183,.REV. 00.
0.
0.
0.
0.
1.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
2.
2.
0.
1.
4.
6.

14.
9.

24.
26.
35.

107.
148.
463.
819.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
1.
3.
5.

11.
5.

10.
13.
24.
61.
90.

172.
570.
912.

0.
0.
0.
0.
0.
2.
0.
0.
0.
0.
1.
0.
0.
0.

1.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.
2.
0.
0.
0.
0.
1.
4.
2.
2.
3.
6.

10.
16.
19.
26.
50.
97.

199.
648.

1003.
0.
1.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
0.
0.
0.
0.
1.
0.
1.
0.
1.
0.
0.
1.
0.
0.
0.
0.
0.
1.
1.
1.
1.
4.
5.
3.
6.

16.
9.

23.
31.
38.

100.
199.
601.
1014.

0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
4.
0.
0.
0.
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WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S96T571-DUP

File ID: 18a1888.CNF

A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:

4/25/96 @10:44
EA18

28806. Sec

PEAK ANALYSIS

Peak height
Initial Final
923.9 923.9
14.9 14.9

Peak center
Initial Final

361.364 361.364
286.759 286.504

FWHM
Initial Final
8.000 2.878
10.000 6.885

Tau
Initial

4.000
5.000

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu236

Cm243
2 Th228

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.986 5.755 5.760 -.0050.01 33.17 1.6
5.779 5.760 0.019

0.017 5.400 5.416 -.0160.03 0.59 14.0

Activity
d/m uCi/ea
1839.7 0.829E-03
2469.7 0.111E-02

45.0 0.203E-04

1.004 <--valid peaks only--> 33.76

DETECTOR CALIBRATION
Energy(MEV) = 4.098 + (0.0046)*Channel
Energy range (MeV): 4.098 TO 6.453

Efficiency = 0.0184 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
16145.0
16143.9
16209.1

-64.1

% Recovery
100.000
99.993
100.397
-0.397

Analyzed by:

2189

Peak
ID
1
2

Final
0.816
2.134

Totals:

MB

O



Spectrum 18a1888.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

1
eel

. ........... 1

..................... 1...............I
........................................................... 1

............................................................................ 1

21-90

4977.8

1



Raw Data Du
1 0.

11 0.
21 0.
31 0.
41 0.
51 0.
61 0.
71 0.
81 0.
91 0.
01 0.
11 1.
21 0.
31 0.
41 0.
51 0.
61 0.
71 0.
81 1.
91 1.
01 0.
11 1.
21 1.
31 1.
41 2.
51 4.
61 3.
71 9.
81 14.
91 6.
01 12.
11 19.
21 52.
31 91.
41 144.
51 540.
61 1039.
71 0.
81 0.
91 0.
01 0.
11 0.
21 0.
31 0.
41 0.
51 0.
61 1.
71 2.
81 0.
91 0.
11 1.

mp for
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
1.
1.
4.
1.
2.
6.
9.
8.

16.
24.
46.
97.

203.
595.

1148.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
2.
0.
0.
0.

AEA Spectrum:
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
2.
3.
7.

12.
12.

9.
19.
24.
49.
89.

218.
620.

1004.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
1.
0.
2.
1.
3.
3.
7.
4.

15.
18.
15.
27.
47.
85.

221.
588.
667.

1.
0.
0.
1.
0.
0.
0.
0.
0.
1.
0.
0.
0.

18a1888
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.
1.
0.
1.
1.
0.
2.
1.
6.
0.

20.
6.

20.
23.
63.

104.
273.
532.
256.

0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
4.
0.
0.

.CNF
1.
1.
0.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
3.
8.
7.

19.
12.
15.
29.
54.

125.
285.
508.

63.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.

WHC-SD-WM-DP-183, REV. 0
1. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 1. 0. 0.
0. 0. 0. 0.
0. 0. 1. 0.
0. 0. 0. 0.
0. 0. 0. 1.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 1.
1. 1. 0. 1.
0. 1. 0. 0.
0. 0. 0. 1.
1. 0. 0. 0.
2. 0. 1. 0.
0. 0. 0. 0.
1. 0. 0. 1.
0. 0. 0. 0.
1. 0. 0. 1.
0. 0. 0. 0.
0. 0. 2. 1.
4. 3. 0. 1.
0. 1. 2. 1.
2. 2. 0. 4.
4. 5. 5. 4.
5. 9. 6. 8.
6. 6. 5. 7.

22. 16. 20. 9.
7. 13. 8. 6.

22. 26. 20. 19.
44. 38. 39. 44.
53. 63. 89. 80.

129. 137. 150. 153.
297. 380. 388. 503.
567. 633. 774. 904.
11. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 1.
0. 0. 0. 1.
0. 0. 0. 0.
0. 0. 0. 0.
1. 0. 0. 0.
1. 2. 2. 3.
4. 1. 3. 0.
0. 0. 0. 0.
0. 0. 0. 0.
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i

04/25/96 12:08
A-0004-1

WHC-SD-WM-DP-183, REV. 0

LABCORE Data Entry Template for Worklist# 8056

Analyst: 4Instrument: PUOl 40_/___ Book#

Method: LA-943-128 Rev/Mod

Worklist Comment: C-106. Determine Sample Size using ludlum. new

S Type Sample# R A Test Matrix Group# Project

S96T002025 0

@PU23901 LIQUID

@PU23901 LIQUID

@PU23901 LIQUID 96000174 C-106 GRAB

Analytes Requested: PU23901 , PU23901E, PU23901T

S96T002025 0 @PU23901 LIQUID

Analyst Signature ate

Final page for worklist # 056

An $ignatur Date/

Data Entry Comments:

S = Worklist Slot Number. R = Replicate Number, A = Aliquot Code.

2192

Page: I

1 STD

2 BLNK

3 SAMPLE

4 DUP

6/7 /1%cyra



worklistdata Version 0.1 04/18/96
05/08/96 06:

WHC-SD-WM-DP-183, REV. 0 Page: I

54C-06

LABCORE Completed Worklist Report for Worklist# 8056

Analyst:yS J 1/5 Instniment: PUOl I$ Book# //'/3

Method: jA -9V3-9 Rev/Mod 4 - I

Worklist Comment: C-106. Determine Sample Size using ludlum. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

STD
STD
STD
BLNK

BLNK

BLNK
SAMPLE

SAMPLE

SAMPLE

DUP

DUP
DUP

S96T002025

S96T002025

S96T002025

S96T002025

S96T002025
S96T002025

@PU23901
@PU23901

@PU23901
@PU23901
@PU23901
@PU23901

@PU23901
@PU23901

@PU23901
@PU23901
@PU23901
@PU23901

PU23901 LIQUID 3.81E-02 3.67E-2 96.325 % Recovery

PU23901E LIQUID 1.00 3.18E+00 3.180 % Ct. Error

PU23901T LIQUID 100 9.12E+01 91.200 % Recovery

PU23901 LIQUID 1 <3.33E-3 uCi/mL

PU23901T LIQUID 100 9.34E+01 93.400 % Recovery

PU23901E LIQUID 1.00 1.OOE+02 100.000 % Ct. Error

PU23901 LIQUID N/A 7.73E-01 0.038 uCi/mL

PU23901T LIQUID N/A 8.38E+01 0.000 % Recovery

PU23901E LIQUID N/A 1.66E+00 0.000 % Ct. Error

PU23901 LIQUID 7.73E-1 7.66E-1 0.910 RPD

PU23901T LIQUID 100 8.49E+01 84.900 % Recovery

PU23901E LIQUID 1.00 1.89E+00 1.890 % Ct. Error

Final page for worklist# 8056

Analyst Signature Date

Rev, er Signahn+

Analyst Signature

Units shown for QC (BLK/BKG) may not reflect the actual units.

2193
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WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: STD1

Pu 238 and 239.240: LA-943-128 (A-1) LIQUID iSTD
DATE COUNTED MAY-0146 PU 236 AEA FRAC (C236) 0.682

STD SAMPLE VOLUME in mL SS 0.100 PU 238 AEA FRAC (C238). . .056
SAMPLE DILUTION FACTOR DF 101.000 PU 239 AEA FRAC (C239) 0250

8066 RACER VOLUME in mL SPKV 0.100 TOTAL AT COUNTS 261
DIGEST DILUTION FACTOR DDF 1.000AT COUNT TIME (MIN) 30

PU23901 RACER BOOK NO 120B43 BACKGROUND in cpm (Bkg) 0.300
DETECTOR NUMBER 15 PU 236 cpm 29.00

LIQUID EFFICIENCY FACTOR EFF 0.303 PU 238 cpm 2490
TRACER PREPARATION DATE 12/27195 PU 239 cpm 10.790

96003916 TRACER PREPARATION VALUE (dpm/mL) 2390.000 AEA COUNT TIME 48
PU--236 DECAY CORR'D VALUE (dpm/mL) 2197.659 [Pu 239/240 pCi/L 3.6651E+01

0 PU-238 TRACER VALUE (dpm/mL 0.000
3TANDARD BOOK NO 124B43

N/A STANDARD VALUE in pCL/mL 0.038]

Decay Time = Date Counted -Tracer Preparation Date
W.........Pu-236 Decay Corr'd Value = Pu-236 Preparation Value *[e to the power of ((-1n2 * Decay Time/1040.95}]

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)* 1EFF *C236*100/Pu-236 Decay Corr'd Value * SPKV
EH ,Pu 2391240 pCi/L = (C239)(Pu 236 Decay Cor'd Value)(SPKV)(1000mJL)(DF)(DDF) / [(C236)(SS)(2220000 dpm/pCi)]

Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery /100)
JFR Pu 238 pCi/L = [(Pu 238 dpm)(DF)(DDF)(10OOmL/L)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)]

Relative Counting Error = Square Root of {(1/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm min))] 1.96 100

Pu 239240 pCIrmL 3.67E-02 DETECTION
Relative Counting Error = 3.2% LEVELS

06in liCmL
Pu 2391240

1 0M AM 4.82E-03

ClaeOsRAP Pu 236 Tracer Recovery = 91.2%

Analyst JMV Date: 02-May-96

hignature of Chemist: JFR Date: if W Y

STANDARD.WB1 REV 1.0 U/ 943128ML

2:194
I :\943128\OUT\PUSOS.WB1 05/02/96



WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: BLANK2

Pu 238 and 239/240: LA-943-128 (A-1) LIQUID / SOLID ||BLNK
DATE COUNTED MAY.01.96 PU 236 AEA FRAC (C236) 0.966

BLNK SAMPLE VOLUME in mL SS 0.100 PU238AEAFRAC (C238) . 00
SAMPLE DILUTION FACTOR DF 101.000 PU 239 AEA FRAC (C239) 0.000

8086 TRACER VOLUME in mL SPKV 0.100 TOTAL AT COUNTS r 41

DIGEST DILUTION FACTOR DDF 1.0000 AT COUNT TIME (MIN) 30
PU23901 TRACER BOOK NO 120B43 BACKGROUND in cpm (Bkg) 0.300

DETECTOR NUMBER 15 PU 236 cpm 34.300
LIQUID EFFICIENCY FACTOR EFF 0.3032 PU 238 cpm 0.000

TRACER PREPARATION DATE 12/27/95 PU 239 cpm 0.000
96003916 TRACER PREPARATION VALUE (dpm/mL) 2390.00 AEA COUNT TIME 480

PU-236 DECAY CORRD VALUE (dpm/mL) 2197.66 Pu 239f240 p-CIL = < 3.326E+00

0
ii
PU-238 TRACER VALUE (dpm/mL) 0.00

N/A

WLBOSS

W*826872

JaPR

JMV

Decay Time = Date Counted - Tracer Preparation Date
Pu-236 Decay Corr'd Value = Pu-236 Preparation Value *[e to the power of ((-n2 * Decay Time/1040.95}

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)*C236*100/(Pu-236 Decay Corr'd Value * SPKV*EFF)

Pu 239/240 pCi/L = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(1 0O0mL/L)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpm/pCi)]
Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery 1100)
Pu 238 pCiJL = [(Pu 238 dpm)(DF)(DDF)(1 000mL/L)J / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)

Relative Counting Error = Square Root of [(1/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))] * 1.96 * 100

Pu 239/240 pCi/mL < 3.33E-03 DETECTION
Relative Counting Error = 100.0% LEVELS

in pCi/mL
NOTE: Pu 238 Result is a LESS THAN Value. Pu 2391240

W41.Al Pu 238 pCimL < 3.33E-03 3.33E-03
Relative Counting Error = 100.0% Pu 238

.1060GRA0 .Pu 236 Tracer Recovery = 93.4% 3.33E-03

Analyst: JMV Date: 02-May-96

Signature of Chemist: JFR Date: 8)r1 I

BLANK.WB1 REV 1.0 U 943128ML

2195

1:\943120\OUT\PU8056.WB1 05/02'96



WHC-SD-WM.DP. 183, REV. 0

WORKBOOK PAGE: SAM3

Pu 238 and 239/240: LA-943-128 (A-1) LIQUID / SOLID SAMPLE

DATE COUNTED MAY-01-S PU 236 AEA FRAC (C236) 0.094
SAMPLE AMPLE VOLUME in mL SS 0.100 PU 238 AEA FRAC (C238) 0.1$

SAMPLE DILUTION FACTOR DF 101.000 PU 239 AEA FRAC (C239) 0.717
8068 RACER VOLUME in mL SPKV 0,100 TOTAL AT COUNTS 17630

DIGEST DILUTION FACTOR DDF 1.0000 T COUNT TIME (MIN) s0
PU23901 RACER BOOK NO 120B43 BACKGROUND in cpm (Bkg) O.300

DETECTOR NUMBER 15PU236cpm 32.

LIQUID EFFICIENCY FACTOR EFF 0.303 PU238 cpm 39A20
CER PREPARATION DATE 1212795| PU 239 cpm 254.M

BOCOS91S CER PREPARATION VALUE (dpm/mL) 2390.000 AEA COUNT TIME 48

PU-236 DECAY CORR'D VALUE (dpm/mL) 2197.659 Pu 239/240 pCiIL 7..7328E+02
0 PU-238 TRACER VALUE (dpm/mL) 0.000

Decay Time = Date Counted - Tracer Preparation Date
S96T002026 Pu-236 Decay Corrd Value = Pu-236 Preparation Value *[e to the power of {(-1n2 * Decay Time/1040.95)]

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236*100/(Pu-236 Decay Corr'd Value * SPKV * EFF)
B272~ Pu 239/240 pCI/L = (C239)(Pu 236 Decay Cortd Value)(SPKV)(1OOOmUL)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpm/pCi)]

Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)
EH Pu 238 pCi/L = [(Pu 238 dpm)(DF)(DDF)(1 000mL/L)j / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)]

Relative Counting Error - Square Root of [(1/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))] ' 1.96 * 100

JMV

AS/2IB Pu 2391240 pCilmL 7.73E-01 DETECTION
Relative Counting Error = 1.7% LEVELS

.05101W . in pCIlmL
Pu 239/240

S10 4AM Pu 238 pCImL 1.20E-01 3.81E-02
Relative Counting Error = 2.1% Pu 238

~c1ws ftA8\ Pu 236 Tracer Recovery = 83.8% 3.81E-02

Analyst: JMV Date: 02-Ma -96

,Signature of Chemist: JFR - Date: it
SAMPLE.WB1 REV 1.0 V 943128ML

2196

1:43128\OUTPU8056.WB1 05io2/9



WORKBOOK PAGE: DUP4

Pu 238 and 239/240: LA-943-128 (A-1)

WHC-SD-WM-DP-183, REV. 0
LIQUID / SOLID DUP

DATE COUNTED MAY-01.6 PU 236 AEA FRAC (C236) 0.004

DUP AMPLE VOLUME in mL SS 0.100 PU 238 AEA FRAC (C2381 0.106

SAMPLE DILUTION FACTOR DF 101.000 PU 239 AEA FRAC (C239) 0.720
8066 TRACER VOLUME in mL SPKV 0.100 TOTAL AT COUNTS 18060

DIGEST DILUTION FACTOR DDF 1.0000 T COUNT TIME (MIN) I0

PU23901 TRACER BOOK NO 120B4: BACKGROUND in cpm (Bkg) O.300
DETECTOR NUMBER 1S PU 238 Cpm 26A00

LIQUID EFFICIENCY FACTOR EFF 0.303 PU 238 cpm 28.800

FRACER PREPARATION DATE 12/27/95 PU 239 cpm 194.m9066
96003916 RACER PREPARATION VALUE (dpm/mL) 2390.000 EA COUNT TIME 490

PU-236 DECAY CORR'D VALUE (dpm/mL) 2197.659 Pu 2391240 pCiIL 7.6583+02

0 PU-238 TRACER VALUE (dpm/mL) 0.000

NMA
Decay Time = Date Counted - Tracer Preparation Date

S96T002026 Pu-236 Decay Cored Value = Pu-236 Preparation Value *[e to the power of ((-1n2 * Decay Time/1040.95]

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236*1 00/(Pu-236 Decay Corrd Value * SPKV * EFF)

Pu 239/240 pCI/L = (C239)(Pu 236 Decay Cored Value)(SPKV)(1 OOOmL/L)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpm/pCi)}

Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)

SH CPu 238 pCi/L = [(Pu 238 dpm)(DF)(DDF)(1 000mLIL)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)]

Relatve Counting Error = Square Root of [(1/(Pu 236 cpm * min)) + (I / (Pu 238 or 239/240 cpm * min))] * 1.96 * 100

OWQ2IW . Pu 239/240 pCilmL 7.66E-01 DETECTION
Relative Counting Error = 1.9% LEVELS

O n1 s in pJCi/mL
Pu 2391240

4 1:4 Pu 238 pCimL 1.13E-01 3.76E-02
Relative Counting Error = 2.4% Pu 238

C-1OS tR Pu 236 Tracer Recovery = 84.9% 3.76E-02

Analyst: JMV Date: 02-May-96

Signature of Chemist JFR Date: X= C

SAMPLE.WB1 REV 1.0 9431284L

:N943128OUT\PU8056.WB1

2197

05102196



G E N E R A L

WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
WL8056-STD

File ID: 17a1721.CNF

A N A L Y S I S

Counted on: 5/ 1/96
Detector: AEA17
Geometry number: 1
Count time:

@17:13

28801. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
867.7 867.7 358.578 358.578
71.6 71.6 298.132 298.049
5.7 5.7 267.761 266.638

361.8 361.8 226.199 226.197

FWHM
Initial Final
10.000 3.267
12.000 4.937
12.000 2.762
12.000 3.871

Tau
Initial Final
5.000 1.030
6.000 1.697
6.000 0.679
6.000 1.585

PEAK RESULTS
Peak Error Limit: 30%

eak AEA Peak Centroid Count %err
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95
1 Pu236 0.682 5.755 5.747 0.0080.02 29.50 1.6
2 Pu238 0.058 5.487 5.468 0.0190.02 2.49 6.1

Am241 5.479 5.468 0.011
3 ???? 5.324 0.23 27.
4 Pu239 0.250 5.147 5.138 0.0090.02 10.79 2.7

Pu240 5.144 5.138 0.006

Totals: 0.989 <--valid peaks only-->

d/m
3909.4

449.0
343.9

5

Activity
uCi/ea

0. 176E-02
0.202E-03
0. 155E-03

1401.9 0.631E-03
1401.9 0.631E-03

42.78

DETECTOR CALIBRATION
Energy(MEV) = 4.097 + (0.0046)*Channel
Energy range (MeV): 4.097 TO 6.452

Efficiency = 0.0077 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
20761.0
20761.9
20646.8

114.2

% Recovery
100.000
100.004
99.450
0.550

Analyzed by:
VR

2198

Peak
ID
1
2
3?
4

P



Spectrum 17a1721.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-18 3, REV. 0

.......... 1 ....

.............................................................. 1

........ 1

2±99

5707.9

1
.. .. .

.. 4
..... .... .... 4

..... .... .... .... 4



Raw Data Dump
1 0.

11 0.
21 0.
31 1.
41 1.
51 1.
61 0.
71 1.
81 0.
91 1.
.01 1.
.11 2.
.21 1.
.31 1.
41 1.
51 2.
61 4.
71 3.
81 5.
91 19.
01 30.
11 75.
21 246. 2
31 77.
41 1.
51 2.
61 5.
71 9.
81 16.
!91 38.
01 55.
11 19.
21 27.
31 57.
41 172. 2
;51 577. 5
61 742. 4
71 1.
81 0.
91 0.
01 0.
11 0.
21 0.
31 0.
41 0.
51 0.
61 2.
71 3.
81 0.
.91 0.
11 0.

AEA Spectrum:

0.

0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
1.
3.
0.
3.
1.
9.

15.
32.

106.
295.

7.
0.
4.
4.
8.

23.
52.
26.
30.
33.
79.

228.
535.
132.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
1.
1.
2.

2.
1.
1.
1.
0.
0.
0.
0.
0.
0.
1.
1.
0.
1.
0.
3.
3.

11.
10.
10.
34.

126.
346.

2.
2.
3.

10.
8.

33.
55.
24.
13.
37.
80.

261.
550.
33.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.

17a1721.CNF
0.
0.
0.
0.
1.
0.
3.
1.
0.
1.
3.
1.
1.
0.
2.
2.
1.
9.

12.
17.
28.

122.
384.
0.
3.
3.

.9.
14.
30.
58.
30.
23.
38.
67.

308.
614.
4.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.
1.
0.
1.

0.
0.
0.
1.
0.
1.
1.
3.
1.
1.
0.
2.
3.
1.
3.
8.
3.
8.

11.
16.
33.

132.
433.

2.
4.
3.

12.
16.
39.
67.
17.
26.
56.
100.
339.
680.

0.
0.
0.
1.
0.
0.
1.
0.
0.
0.
1.
1.
0.
0.

WHC-SD-WM-DP-183, REV. 0
2.
0.
2.
2.
1.
0.
0.
1.
1.
0.
0.
0.
1.
0.
3.
1.
5.
4.
4.

19.
59.

160.
382.
1.
4.
6.

12.
7.

25.
94.
12.
29.
38.
88.

427.
862.

1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

0.
1.
1.
0.
0.
0.
0.
0.
2.
0.
0.
0.
0.
1.
2.
1.
2.
9.

14.
22.
46.

171.
388.
4.
1.
5.

10.
19.
23.
84.
10.
21.
45.

113.
415.
973.

0.
0.
0.
0.
0.
0.
2.
0.
0.
0.
1.
0.
0.
1.

2.
0.
1.
0.
0.
1.
0.
0.
0.
4.
0.
1.
1.
3.
1.
3.
2.
6.

13.
29.
58.

164.
287.

2.
4.
8.

11.
16.
32.
91.
26.
32.
50.

132.
572.

1026.
0.
0.
0.
1.
0.
0.
1.
0.
1.
0.
1.
0.
1.
0.

1.
1.
0.
1.
0.
0.
1.
0.
0.
0.
0.
0.
1.
1.
1.
4.
4.
8.

11.
30.
58.

196.
144.
3.
3.
5.
10.
17.
34.
77.
16.
20.
47.
129.
576.
962.

1.
0.
1.
1.
0.
0.
0.
0.
0.
1.
3.
1.
0.
0.

22C0



WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
WL8056-BLK

File ID: 18a1899.CNF

A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:

5/ 1/96 @17:13
EA18

28804. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
1036.1 1036.1 361.449 361.449

17.0 17.0 287.594 287.470

FWHM
Initial Final
10.000 2.995
16.000 14.800

Tau
Initial Final
5.000 0.961
8.000 3.858

PEAK RESULTS
Peak Error Limit: 30%

ID Isotope
1 Pu236
2 Th228

Am243

Totals:

AEA
Frac

0.966
0.025

Peak Centroid Count %err
Exp. Obs. Diff. FWHM Rate c/m @95
5.755 5.746 0.0090.01 34.30 1.5
5.400 5.406 -.0060.07 0.88 10.9
5.270 5.406 -.136

0.991 <--valid peaks only-->

d/m
4268.9

151.9
108.9

Activity
uCi/ea

0. 192E-02
0.684E-04
0.491E-04

35.19

DETECTOR CALIBRATION
Energy(MEV) = 4.083 + .(0.0046)*Channel

Energy range (MeV): 4.083 TO 6.439
Efficiency = 0.0082 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
17040.0
17039.6
16893.0

147.0

% Recovery
100.000
99.998
99.137
0.863

Analyzed by:
VR

22C1.

G E N E R A L

Peak
ID
1
2



Spectrum 18al899.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

1
....1

................................1...

..................................................................... 1

.............................................................. 1

22C2

5481.0

2
2
2
2
2
2

.1

..1

1.



Raw Data Du
1 0.

11 0.
21 0.
31 0.
41 0.
51 0.
61 0.
71 0.
81 0.
91 1.
01 0.
11 1.
21 1.
31 0.
41 1.
51 0.
61 0.
71 0.
81 0.
91 0.
01 2.
11 2.
21 0.
31 5.
41 1.
51 1.
61 4.
71 10.
81 7.
91 8.
01 10.
11 27.
21 25.
31 78.
41 132.
51 621.
61 1133.
71 0.
81 0.
91 0.
01 0.
11 0.
21 0.
31 0.
41 0.
51 1.
61 0.
71 0.
81 0.
91 0.
11 0.

mp for
0.
1.
0.
0.
2.
0.
0.
0.
1.
0.
0.
1.
0.
0.
0.
1.
1.
1.
0.
2.
0.
0.
4.
2.
0.
1.
6.
7.
7.

11.
19.
13.
48.
85.

178.
661.

1294.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
1.
0.
0.
0.

AEA Spectrum:
0.
0.
0.
1.
0.
0.
2.
0.
1.
0.
0.
1.
1.
0.
0.
1.
0.
0.
2.
0.
2.
0.
3.
5.
4.
1.
7.
9.

18.
12.
17.
18.
46.
63.

184.
655.

1127.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
3.
1.
0.

0.
0.
0.
1.
0.
0.
1.
0.
1.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
3.
1.
1.
3.
1.
1.
3.
4.
5.

13.
7.

10.
27.
50.

102.
200.
634.
770.

1.
1.
0.
0.
0.
1.
0.
0.
0.
2.
1.
0.
0.

18a1899
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
0.
1.
0.
1.
0.
0.
0.
1.
0.
0.
2.
2.
2.
1.
0.
6.
8.

14.
5.

14.
34.
47.

111.
238.
558.
390.

0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
2.
0.
1.

.CNF
0.
0.
0.
0.
0.
0.

.0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
1.
1.
4.
2.
0.
2.
3.
0.
8.
6.

18.
1.1.
18.
29.
50.

104.
243.
565.

94.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.

WHC-SD-WM-DP-183, REV. 0
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
1.
4.
2.
4.

11.
23.

6.
14.
34.
56.
93.

317.
647.

23.
0.
0.
0.
0.
0.
0.
0.
1.
1.
1.
3.
1.
0.

1.
1.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.
1.
0.
0.
2.
2.
0.
0.
1.
1.
2.
2.
4.
6.
5.

22.
13.
15.
26.
47.

114.
354.
761.

3.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.

0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
1.
1.
2.
2.
3.
8.
7.

18.
16.
15.
28.
67.

134.
432.
867.

0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
2.
0.
0.
0.
1.
0.
0.
1.
2.
5.
5.
7.

10.
17.

7.
20.
33.
62.

117.
476.
979.

0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.

223



WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
S96T2025-SAM

File ID: 19a1948.CNF

Counted on:
Detector: A
Geometry number: 1
Count time:

5/ 1/96 @17:14
EA19

28801. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
920.1 920.1 360.802 360.802

1120.6 1120.6 302.755 302.743
7992.2 7992.2 229.062 229.062

FWHM
Initial Final
10.000 2.957
10.000 3.318
12.000 3.836

Tau
Initial Final
5.000 0.847
5.000 0.998
6.000 1.400

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu236
2 Pu238

Am241
3 Pu239

Pu240

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.094 5.755 5.738 0.0170.01 32.91
0.113 5.487 5.471 0.0160.02 39.42

5.479 5.471 0.008
0.727 5.147 5.132 0.0150.02 254.60

5.144 5.132 0.012

%err
@95
1.6
1.4

0.6

d/m
1897.3
3093.6
2369.5

14384.3
14384.3

Activity
uCi/ea

0.855E-03
0. 139E-02
0.107E-02
0.648E-02
0.648E-02

0.934 <--valid peaks only--> 326.94

DETECTOR CALIBRATION
Energy(MEV) = 4.078 + (0.0046)*Channel

Energy range (MeV): 4.078 TO 6.433
Efficiency = 0.0177 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
168074.0
168073.4
156935.7

11138.3

% Recovery
100.000
100.000
93.373
6.627

Analyzed by.
VR

Peak
ID
1
2
3

Totals:



Spectrum 19a1948.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

.. 3..
............ 3.
...................................3
................................................................... 3
............ 3.

.2

..... 2

.1

2205

54781.4



AQ-SJ-WM-2'-183, REV. 0Raw Data Dump for AEA Spectrum:
0.
3.
2.
3.

11.
3.
8.
3.
8.

11.
15.
15.
23.
28.
33.
65.

103.
140.
217.
426.
738.

1479.
3954.
7806.

23.
29.
69.

102.
197.
464.

1055.
30.
42.
77.

169.
567.

1080.
5.
0.
1.
0.
4.
1.
0.
2.
4.
2.
6.
4.
4.
0.

0
5
4
2
5
6
6

10
9
6
6

16
23
21
48
56
87

132
242
420
860

1684
4298
5576

25
32
50
91

195
564

1174
37
49
81

215
644

1095
3
3
3
1
3
2
1
5
0
0
2
7
0
0

3.
8.
2.
3.
4.
4.

11.
5.

10.
15.
16.
13.
18.
26.
45.
61.
85.

151.
260.
454.
819.

1815.
4528.
3076.

18.
30.
63.

100.
230.
629.

1322.
33.
52.
99.

220.
588.
850.
2.
0.
2.
2.
1.
1.
2.
3.
1.
2.
3.
4.
0.

3.
2.
2.
4.
8.

10.
7.

11.
10.
15.
12.
10.
15.
29.
54.
67.

107.
146.
270.
466.
897.

1999.
5128.
1653.

19.
36.
47.

114.
252.
702.

1295.
37.
44.

112.
234.
562.
429.

1.
1.
2.
1.
3.
1.
3.
1.
2.
3.
6.
1.
6.

19a1948.CNF
1. 5.
5. 4.
3. 8.
4. 4.
7. 4.
5. 6.
3. 8.
8. 10.
7. 9.
7. 10.

12. 14.
22. 18.
32. 16.
28. 26.
36. 49.
68. 68.

107. 85.
163. 171.
287. 319.
501. 489.
954. 1088.

2085. 2491.
5709. 6594.
660. 228.
21. 29.
31. 37.
60. 66.
118. 113.
253. 264.
776. 815.

1031. 606.
36. 31.
59. 61.

121. 133.
254. 296.
504. 582.
129. 26.

1. 2.
2. 0.
1. 2.
0. 1.
1. 2.
1. 7.
2. 3.
2. 0.
0. 1.
2. 3.
6. 4.
1. 5.
1. 1.

2206

6.
15.
23.
18.
34.
48.
81.
116.
193.
335.
570.

1062.
2915.
7641.

43.
25.
54.
88.

155.
314.
762.
253.

36.
61.

136.
334.
650.

6.
3.
2.
2.
1.
0.
1.
0.
3.
2.
1.
4.
1.
6.

2
2.

6.6.
6.

11.
9.

11.
10.
12.
22.
31.
39.
75.

144.
205.
360.
564.

1144.
3133.
8519.

15.
25.
39.
88.

163.
351.
712.

74.
36.
80.

132.
415.
679.

4.
1.
2.
0.
1.
2.
4.
3.
2.
2.
2.
5.
0.
4.

5.
3.
6.
9.
5.
9.
3.
4.

14.
14.
23.
20.
24.
34.
44.
63.

128.
190.
351.
643.

1313.
3452.
9186.

12.
27.
51.

113.
159.
373.
804.

33.
31.
67.

133.
454.
872.

5.
1.
3.
4.
2.
2.
4.
2.
1.
4.
6.
0.
4.
4.

4.
2.
2.
2.
3.
6.
5.
6.
3.

15.
17.
21.
30.
36.
62.
87.

120.
215.
433.
684.

1424.
3748.
9305.

16.
30.
51.
90.

174.
425.
955.

27.
47.
85.

151.
555.
956.

5.
3.
3.
2.
2.
2.
0.
0.
2.
1.
2.
3.
4.
2.



WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S96T2025-DUP

File ID: 20a2078.CNF

A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:

5/ 1/96 @17:15
EA20

28802. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
675.4 675.4 361.963 361.963
765.8 765.8 303.763 303.747

5745.5 5745.5 229.498 229.497

FWHM
Initial Final
10.000 3.066
10.000 3.278
10.000 4.009

Tau
Initial
5.000
5.000
5.000

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu236
2 Pu238

Am241
3 Pu239

Pu240

Totals:

AEA .Peak Centroid
Frac Exp. Obs. Diff. FWHM

0.094 5.755 5.757 -.0020.01
0.106 5.487 5.489 -.0020.02

5.479 5.489 -.010
0.720 5.147 5.147 0.0000.02

5.144 5.147 -.003

0.920 <--valid peaks only-->

Count
Rate c/m

25.40
28.80

%err
@95
1.8
1.7

194.95 0.6

Activity
d/m uCi/ea
249.0 0.112E-03
384.3 0.173E-03
294.4 0.133E-03
1872.7 0.844E-03
1872.7 0.844E-03

249.16

DETECTOR CALIBRATION
Energy(MEV) = 4.092 + (0.0046)*Channel

Energy range (MeV): 4.092 TO 6.447
Efficiency = 0.1041 CPM/DPM

TOTAL .COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
129970.0
129974.3
119603.5

10366.5

% Recovery
100.000
100.003
92.024
7.976

Analyzed by: : _ _ _

2207

G E N E R A L

Peak
ID
1
2
3

Final
0.825
0.894
1.339



Spectrum 20a2078.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0
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Raw' DatA Dump for AEA Spectrum:
0.
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2.
4.
4.
6.
5.
6.
5.

11.
8.

13.
23.
32.
29.
56.
84.

121.
220.
379.
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2974.
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14.
18.
53.
88.

146.
332.
635.

35.
44.
80.

120.
369.
725.

0.
2.
1.
3.
4.
1.
1.
2.
3.
3.
4.
2.
3.
5.

0.
1.
7.
4.
5.
9.
7.
5.
8.
7.

15.
22.
18.
26.
28.
60.
96.

127.
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690.

1347.
3065.
4876.

15.
31.
49.
99.

147.
376.
766.

25.
37.
68.

160.
445.
804.

0.
1.
1.
0.
2.
3.
3.
1.
2.
3.
2.
1.
3.
0.

5.
1.
4.
4.
4.
2.
6.
7.
7.

10.
16.
16.
18.
23.
48.
80.

103.
162.
262.
398.
720.

1369.
3356.
3126.

27.
28.
45.
86.
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433.
804.

30.
36.
80.

150.
464.
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2.
1.
1.
1.
0.
3.
3.
0.
0.
2.
2.
2.
2.

2.
4.
3.
4.
7.
5.
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4.
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10.
18.
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29.
44.
92.
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660.

1.
0.
1.
2.
2.
0.
2.
0.
2.
2.
3.
0.
1.

20a2078.CNF
5.
5.
1.
4.
4.
7.
2.
6.

10.
8.

14.
18.
27.
31.
45.
55.

114.
163.
262.
447.
825.

1743.
4079.

819.
23.
34.
66.
94.

202.
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912.

26.
46.
88.

171.
404.
415.

0.
1.
1.
1.
1.
1.
4.
1.
1.
0.
7.
1.
2.

0.
3.
2.
4.
2.
5.
6.
5.
9.

11.
11.
20.
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54.
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160.
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2203.
5304.

79.
14.
34.
50.

123.
232.
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38.
37.
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419.

18.
1.
3.
1.
3.
1.
2.
5.
1.
3.
2.
3.
0.
1.

1.
2.
3.
4.
3.
7.
2.
8.
6.
6.

18.
21.
24.
37.
54.
75.
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28.
27.
33.
78.
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260.
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40.
67.
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259.
442.

4.
3.
0.
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3.
1.
3.
3.
0.
2.
0.
2.
0.
2.

0.
3.
4,
5.
3-
3.
5.
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8.

10.
19.
16.
21.
31.
58.
73.
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314.
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1102.
2601.
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20.
15.
54.
68.
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252.
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45.
52.
64.

136.
325.
543.

3.
0.
2.
1.
0.
3.
0.
1.
1.
5.
1.
6.
1.
2.

2.
1.
5.
4.
4.
8.
6.
6.
4.
9.

16.
18.
27.
46.
53.
96.

123.
199.
338.
627.

1117.
2854.
6591.

16.
16.
37.
81.

120.
276.
526.

18.
41.
61.
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351.
588.

2.
2.
2.
1.
0.
3.
1.
1.
3.
3.
5.
1.
6.
1.
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WHC-SD-WM-DP-183, REV.% Page: 1

LABCORE Data Entry Template for Worklist# 8057

Analyst: W)S Instrument: PU01 Book# '.L>7

Method: LA-943-128 Rev/Mod

Worklist Comment: C-106. Determine sample size using ludlum. new

S Type Sample# R A Test Matrix Group# Project

S96T000544 0

Analytes Requested:

596T000544 0

@PU23901 LIQUID

@PU23901 LIQUID

@PU23901 LIQUID

PU23901 , PU23

@PU23901 LIQUID

96000082 C-106 GRAB

901E, PU23901T

Final page for wor

Analyst Signature

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

2210

1 STD

2 BLNK

3 SAMPLE

4 DUP

klist # 057

Anaffs Signatulre 0DateDaT I



worklistrad Version 0.0 04/18/96
05/13/96 07:14

Page: 1WHC-SD-WM-DP-183, REV. 0

LABCORE Completed RadChem Report for Worklist#: 8057

Analyst: jmv Instrument: PUOl Book# /S4'9-3

Method: LA-9Y-13 % Rev/Mod / 9-

Worklist Comment: C-106. Determine sample size using ludlum. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

LIQUID
LIQUID
LIQUID
LIQUID
LIQUID
LIQUID
LIQUID
LIQUID
LIQUID
LI QUI D
LIQUID
LIQUID

3.81E-02
1.00

100
1

100
1.00

N/A1
N/A
N/A
7.69E-1

100

3.52E-2
3.67E+00
8.63E*01
<3.82E-3
3.58E+01
1.OOE+02
7.69E-01
8.83E+01
1.96E+00
7.56E-1

7.58E+01
2.14F+00

92.388
3.670
86.300

85.800
100.000

361 .0e-004
0.0e+000
0.De+000

1.705
75.800

% Recovery
% Ct Error
% Recovery
uCi/mL
% Recovery
uCi/mL
uCi/mL
% Recovery
% Ct. Error

RPD
% Recovery

2.140 % Ct Error

Final page for worklist# 8057

Analyst Signature Date

RHeewer 'ign ure

Analyst Signature

ate

Units shown for QC (BLK/BKG) may not reflect the actual units.

2211

STD
STD
ST.

BLNK
BLWK
BLNK
SAMPLE
SAMPLE
SAMPLE
DUP
DUP
DUP

9PU23901
2PU23901
QPU23901
@PU23901
SPU23901
2PU23901
QPU23901
&PU23901
OPU23901
&PU23901
OPU23901
2PU23901

PU23901
PU23901E
PU23901T
PU23901
PU23901T
PU23901E

PU23901
PU23901T
PU23901E
PU23901
PU23901T

PU23901E

S96T000544

S96T000544
S96T000544
S96T000544
S96T000544

S96T000544

Date



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: STD1

Pu 238 and 239.240 : LA-943-128 (A-I) STD

V DATE COUNTED MAYOU1496 PU 236 AEA FRAC (C236) ' .577

STD SAMPLE VOLUME in mL SS 4100 PU 238 AEA FRAC (C238) A .157

'AMPLE DILUTION FACTOR DF 101.OO PU 239 AEA FRAC (C239) 0203
8057 TRACER VOLUME in mL SPKV 0 T00 OTAL AT COUNTS . 289

DIGEST DILUTION FACTOR DOF AT COUNT TIME (MIN)

PU23901 TRACER BOOK NO 120B43 BACKGROUND in cpm (Bkg)

)ETECTOR NUMBER PU 236 cpm 22840
LIQUID EFFICIENCY FACTOR EFF 0.272 PU 238 rp _.21_

TRACER PREPARATION DATE 12127195 PU 239 fpm _.___

96003917 TRACER PREPARATION VALUE (dpm/mL) 2390.000 AEA COUNT TIME 4

PU-236 DECAY CORR'DVALUE (dpm/mL) 2197.659 Pu 239/240 pCi/L 3.5176E+01
0 PU-238 TRACER VALUE 0.000

'$1' STANDARD BOOK NO 124843
N/A STANDARD VALUE in pC/mL 0.038

....... .
WL8057

Decay Time = Date Counted - Tracer Preparation Date

W ,X X27 Pu-236 Decay Cored Value = Pu-236 Preparation Value *[e to the power of {(-1n2 * Decay Time/i 040.95)

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)* 1/EFF *C236*100/Pu-236 Decay Corr'd Value * SPKV

SEH .... Pu 239/240 pCi/L = (C239)(Pu 236 Decay Cor'd Value)(SPKV)(000mJL)(DF)(DDF) / ((C236)(SS)(2220000 dpm/pCi)]

Pu 238 dpm - [(Total AT Counts I TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV 'Pu 236 Tracer Recovery) 100)
JFR Pu 238 pCi/L ((Pu 238 dpm)(DF)(DDF)(I000mL/L)] / [(Pu-236 Tracer Recovery /100)(2220000 dpn/pCi)(D g/L)(SS)]

Relative Counting Error = Square Root of [(1/(Pu 236 cpm " min)) + (I / (Pu 238 or 239/240 cpm * min)))* 1.96 * 100
JMV

06/02/9$ Pu 239/240 pCi/mL 3.52E-02 DETECTION
A7y- Relative Counting Error = 3.7% LEVELS

05/019in jCiL
Ahaltis Tiet _Pu 2391240

12.00 PM 6.02E-03

C-106 GRAB Pu 236 Tracer Recovery = 86.3%

[Analyst: JMV Date: 02-May-96

Signature of Chemist: JFR Date: /3 Ml .

STANDARD W81 REV 1.0 (1 94388ML

"2212

1:\943128\OUT\PU8057.WB1 05/09/96

LIQUID



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: BLANK2

Pu 238 and 239/240: LA-943-128 (A-I) LIQUID / SOLID
DATE COUNTED MAY14S PU236AEAFRAC (C236) t.

BLNK SAMPLE VOLUME in mL SS V.10 PU 23 AEA FRAC (C238) t.0
SAMPLE DILUTION FACTOR DF PU239AEA FRAC C239

8057 TRACER VOLUME in mL SPKV .1OO TOTAL AT COUNTS in,
DIGEST DILUTION FACTOR DDF .0d0b AT COUNT TIME (MIN)

PU23901 TRACER BOOK NO 120oB43 BACKGROUND in cpm (Bkg) t.3
DETECTOR NUMBER 1:iPU236cpm

LIQUID EFFICIENCY FACTOR EFF 0.2717 PU238cpm >.00
TRACER PREPARATION DATE 12127/95 PU 239 c m

96003917 TRACER PREPARATION VALUE (dpm/mL) 2390.00 EA COUNT TIME 4V

PU-236 DECAY CORR'D VALUE (dpm/mL) 2197.66 Pu 2391240 IpCIIL = < 3.822E+00

0
0l

PU-238 TRACER VALUE (dpm/mL) 0.00

NIA

WLS057

WB27806

SEH

JFR K
A 'JYit

Decay Time =-Date Counted - Tracer Preparation Date

Pu-236 Decay Corr'd Value = Pu-236 Preparation Value '[e to the power of ((-1n2 * Decay Time/1040.95)

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)*C236*100/(Pu-236 Decay Corr'd Value * SPKV'EFF)

Pu 239/240 pCi/L = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(1 000mL/L)(DF)(DDF) I [(C236)(SS)(D g/L)(2220000 dpm/pCi)]
Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value 'SPKV *Pu 236 Tracer Recovery) 100)
Pu 238 jiCi/L = [(Pu 238 dpm)(DF)(DDF)(1 000mL/L)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)]
Relative Counting Error = Square Root of [(1 /(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))] * 1.96 * 100

, 05296 Pu 239/240 pCi/mL < 3.82E-03 DETECTION
Relative Counting Error = 100.0% LEVELS

05i01196 in pCi/mL
Aayssim NOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240
12:00 PM Pu 238 pCimL < 3.82E-03 3.82E-03

Relative Counting Error = 100.0% Pu 238
C-106 GRAB Pu 236 Tracer Recovery = 85.8% 3.82E-03

Analyst: JMV Date: 02-May-96

Signature of Chemist: JFR Date: /1" 9 ,

BLANK.WB1 REV 1.0 943128ML

2213

1\943128\OUT\PU8057.WB1

BLNK

06ID9196



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: SAM3

Pu 238 and 239/240: LA-943-128 (A-1) LIQUID ! SOLID
0ATECOUNTED MAY40 PU 236 AEA FRAC (C236) t,$4

SAMPLE AMPLE VOLUME in mL 55 .. 1.. PU 238 AEA FRAC (C238) 0,t 27

SAMPLE DILUTION FACTOR DF 1ibO00 PU239AEA FRAC (C239) -D7M

8067 RACER VOLUME in mL SPKV K 1OG OTAL AT COUNTS A184$

DIGEST DILUTION FACTOR DDF T COUNT TIME (MIN) ..

PU23901 RACER BOOK NO i2SB4 KGROUND in cpm (Bkg) -30*

ETECTOR NUMBER 1 _ PU 236 csm 2"Al1_

LIQUID EFFICIENCY FACTOR EFF 0.272 U 238 cpm

TRACER PREPARATION DATE 12127/95 |U 239 cpm
96003917 TRACER PREPARATION VALUE (dpmlmL) 2390.000AEA COUNT TIME 46

- PU-236 DECAY CORR'D VALUE (dpm/mL) 2197.659 Pu 2391240 pIlL 7.6902E+02

0 PU-238 TRACER VALUE (dpm/mL) 0.000|

N/A
1 ADecay Time = Date Counted - Tracer Preparation Date

S96T000644 Pu-236 Decay Corr'd Value = Pu-236 Preparation Value 'e to the power of ((-1n2 * Decay Time/1040.95)]
4 n Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236*100/(Pu-236 Decay Cored Value * SPKV * EFF)

WB27806*A Pu 239/240 pCi/L = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(I100mLJL)(DF)(DDF) I [(C236)(SS)(D g/L)(2220000 dpm/pCi)]
Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238 - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)

SEH Pu 238 pCi/L = [(Pu 238 dpm)(DF)(DDF)(1000ml)J] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)]
Relative Counting Error = Square Root of [(I/(Pu 236 cpm *min)) + (1 / (Pu 238 or 2391240 cpm * min))]* 1.96 * 100

JFR

JMV

0s 02196 Pu 239/240 pCi/mL 7.69E-01 DETECTION
Relative Counting Error = 2.0% LEVELS

06/0196s In pCUmL
Pu 2391240

12:00 PM. >4 / Pu 238 pCimL 1.35E-01 3.61E-02
Relative Counting Error = 2.4% Pu 238

C-106 GRB Pu 236 Tracer Recovery = 88.3% 3.61E-02

raJMV Date: 02-Ma-96

[:igata:e of Chemist: JFR Date: /3 /11..
SAMPLEWB1 REV 1.0 U 943128ML it

2214

1:\943128OUT\PU8057.WBI

' SAMPLE I

05/09/96



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: DUP4

Pu 238 and 239/240: LA-943-128 (A-I) LIQUID I SOLID DUP I
2ATE COUNTED MAY41.I PU 236 AEA FRAC (C236)

DUP AMPLE VOLUME In mL SS # .A0 PU 238 AEA FRAC (C238) t2
SAMPLE DILUTION FACTOR OF 7 S .tWG PU 239 AEA FRAC C239 0.711

8057 fRACER VOLUME in mL SPKV -. OTAL AT COUNTS 14297
)IGEST DILUTION FACTOR DDF AT COUNT TIME (MIN 30

PU23901 RACER BOOK NO I2DU3A BACKGROUND incpm (kg)

rETECTOR NUMBER 31 PU 23Fc 1n.'am

LIQUID EFFICIENCY FACTOR EFF 0.272 PU 238 cpm -,-

TRACER PREPARATION DATE 12127195 PU 239 cpm 150.08
96003917 RACER PREPARATION VALUE (dpm/mL) 2390.000 AEA COUNT TIME 40

PU-236 DECAY CORR'D VALUE (dpm/mL) 2197.659 Pu 239240 CI.5702

0 U-238 TRACER VALUE (dpm/mL) 0.000 .

N/A
Decay Time = Date Counted - Tracer Preparation Date

S96T000544 Pu-236 Decay Corr'd Value = Pu-236 Preparation Value '[e to the power of ((-1n2 ' Decay Time/1 040.95)]

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236100/(Pu-236 Decay Corrd Value * SPKV * EFF)
W627806 Pu 239/240 pCi/L = (C239)(Pu 236 Decay Corrd Value)(SPKV)(1 000mL/L)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpm/pCi)]

P rpr - Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1 /EFF * C238] - (Pu-238 Tracer Value *SPKV 'Pu 236 Tracer Recovery / 100)
SEH Pu 238 pCi/L = [(Pu 238 dpm)(DF)(DDF)(1000mL/L) I [(Pu-236 Tracer Recovery /100)(2220000 dpm/pC)(D g/L)(SS)]

771= 0 hm Relative Counting Error= Square Root of [(1/(Pu 236 cpm *min))+ (I / (Pu 238 or 239/240 cpm *min))]* 1.96 * 100

0502.M M Pu 2391240 pCIrmL 7.56E-01 DETECTION
Relative Counting Error 2.1% LEVELS

ooioi1n.6 In pCIlmL
Pu 2391240

12:00 PM Pu 238 pCImL 1.32E-01 4.17E-02
Sam pi W Relative Counting Error = 2.7% Pu 238
C-106 GRAB Pu 236 Tracer Recovery = 75.8% 4.17E-02

Analyst: JMV Date: 02-May-96

Signature of Chemist JFR Date: 1 3 7 (
SAMPLE.WBI REV 1.0 tj 943112BiL

2215

I:\9431285OUT'PU8057.WB1 05/09/96



WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

G E N E R A L A N A L Y S I SA L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
WL8057-STD

File ID: 13a1366.CNF

Counted on: 5/ 1/96
Detector: AEA13
Geometry number: 1
Count time: 28806. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
686.0 686.0 362.228 362.228
187.1 187.1 301.201 301.182
23.3 23.3 257.006 256.927

285.8 285.8 227.942 227.907

FWHM
Initial Final
12.000 3.324
12.000 4.827
32.000 79.187
12.000 3.724

Tau
Initial Final
6.000 1.085
6.000 1.782
16.000 28.226
6.000 1.662

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Ipotope
1 '
2 Am241
3 Pu239

Am243
4 Pu239

Pu240

Totals:

AEA Peak Centroid
Frac Exp. Obs. Diff. FWHM

0.577 5.735 0.01
0.157 5.479 5.460 0.0190.02
0.053 5.147 5.261 -.1140.36

5.270 5.261 0.009
0.203 5.147 5.130 0.0170.02

5.144 5.130 0.014

0.989 <--valid peaks only-->

Count
Rate c/m

22.84
6.21
2.09

%err
@95
1.9
3.7

12.4

8.06 3.2

Activity
d/m uCi/ea

4007.8 0.181E-02
1158.6 0.522E-03
366.1 0.165E-03
369.8 0.167E-03

1414.1 0.637E-03
1414.1 0.637E-03

39.20

DETECTOR CALIBRATION
Energy(MEV) = 4.104 + (0.0045)*Channel

Energy range (MeV): 4.104 TO 6.408
Efficiency - 0.0057 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
19024.0
19024.1
18819.6

204.4

% Recovery
100.000
100.000
98.925
1.074

Analyzed by:
VR 3/6

2216

@17:11

Peak
ID
1
2
3
4



Spectrum 13a1366.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc

WHC-SD-WM-DP-183, REV. 0
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Display Max.:

........... 4

........................ 4.

2
.....................2

... ...................................... 1

... ...........................................................1

2217

3841.4

3
.. 3
23..
32..
3...

...

* 1.

. .1.



Dump for AEA Spectrum:
1 0. 0.

2.
0.
2.
0.
0.
1.
1.
0.
2.
0.
0.
4.
2.
2.
1.
7.

10.
2.

15.
18.
61.

163.
108.

11.
2.

10.
38.
43.
82.

225.
23.
30.
41.
81.

417.
805.

13.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

4. 0.
3.
3.
0.
0.
0.
0.
0.
1.
1.
2.
0.
0.
0.
0.
1.
2.
9.
9.

18.
27.
55.

194.
28.

6.
8.
9.

25.
46.
94.

114.
14.
33.
54.

111.
445.
724.

8.
1.
1.
0.
2.
1.
0.
0.
0.
0.
0.
0.
1.

0.
3.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
3.
1.
0.
1.
2.
2.
6.

12.
27.
82.

259.
15.

2.
6.

34.
39.
41.
88.
69.
27.
28.
48.

149.
388.
415.

5.
3.
2.
0.
1.
1.
0.
0.
0.
0.
0.
1.
0.

0.
4.
5.
1.
1.
0.
1.
2.
1.
1.
0.
0.
0.
1.
1.
4.
1.
5.

11.
17.
34.
85.

267.
5.
5.
6.

37.
39.
38.

112.
59.
17.
32.
50.

158.
390.
220.

3.
3.
0.
1.
0.
0.
0.
0.
0.
1.
1.
0.
0.

0.
7.
0.
0.
0.
2.
1.
0.
0.
1.
0.
1.
2.
0.
1.
4.
2.
5.
7.

16.
31.

104.
330.

7.
6.

69.
33.
30.
60.

127.
56.
18.
26.
68.

178.
394.

91.
6.
3.
0.
1.
1.
0.
0.
0.
0.
0.
1.
0.
0.

0. 1.
1.
0.
0.
0.
0.
2.
1.
0.
1.
0.
0.
0.
0.
3.
0.
4.
3.

11.
17.
42.

111.
319.

5.
5.
7.

41.
45.
51.

161.
29.
22.
25.
79.

236.
497.

28.
1.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.

2218

1.
2.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
1.
0.
1.
5.
3.
6.
7.

24.
32.

109.
262.

7.
2.
5.

41.
37.
63.

194.
30.
25.
38.
88.

271.
579.

15.
3.
5.
4.
0.
1.
0.
0.
1.
0.
0.
0.
0.
0.

13a1366.CNFRaw Data WHC-SD-WM-DP-1 83, REV. 0



WHC-SD-WM-2-'83, 9EV. 0

Westinghouse ]{anford Cc.

G E N E R A L A N A L Y S I SA L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
WL8057-BLK

File ID: 14a1468.CNI'

Counted on: 5/ 1/96
Detector: AEA14
Geometry number: 1
Count time: 28805. Sec

PEAK ANALYSIS

Peak height
Initial Final
672.0 672.0
16.1 16.1
21.4 21.4
21.4 21.4
9.9 9.9

Peak center
Initial Final

363.319 363.319
287.205 287.078
277.669 277.669
269.614 269.264
256.967 256.722

FWHM
Initial Final
12.000 3.316
34.000 14.368
12.000 0.439
12.000 4.462
4.000 0.345

Tau
Initial Final
6.000 1.123

17.000 17.512
6.000 6.062
6.000 .4.939
2.000 0.848

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pru-D!,
2 Th228

Am243
3
4
5

AEA
Frac

0.915
0.026

0.020

Peak Centroid Count %err
Exp. Obs. Diff. FWHM Rate c/m @95

5.734 0.01 21.83 1.9
5.400 5.391 0.0090.06 0.61 12.4
5.270 5.391 -.121

5.349 0.14 35.3
5.311 0.02 0.47 16.8
5.254 0.07 41.5

Activity
d/m uCi/ea
390.6 0.176E-03
15.3 0.691E-05
11.0 0.495E-05

8.4 0.378E-05

0.961 <--valid peaks only--> 22.91

DETECTOR CALIBRATION
Energy(MEV) = 4.099 + (0.0045)*Channel
Energy range (MeV): 4.099 TO 6.403

Efficiency = 0.0559 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
11450.0
11451.0
11099.1

350.9

% Recovery
100.000
100.009
96.935
3.065

Analyzed by: -Y__ _ ___

VR

2219

@17:11

Peak
ID
1
2
3?
4
5?

Totals:



Spectrum 14al468.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

5
5
.4
4.
2
2
2

1
.1.

1.
. . ... .

..................................................................... 1

.1....

2220

4180.7



Raw Data Dum
1 0.

11 0.
21 0.
31 1.
41 0.
51 2.
61 0.
71 1.
81 0.
91 0.
01 0.
11 0.
21 0.
31 0.
41 1.
51 0.
61 1.
71 0.
81 0.
91 0.
01 0.
11 2.
21 2.
31 1.
41 4.
51 1.
61 3.
71 26.
81 13.
91 7.
01 8.
11 14.
21 18.
31 42.
41 71.
51 299.
61 579.
71 10.
81 1.
91 0.
01 0.
11 0.
21 0.
31 0.
41 0.
51 0.
61 0.
71 1.
81 1.
91 0.
11 0.

p for
0.
3.
1.
0.
0.
0.
1.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.
0.
1.
5.

18.
10.
11.
6.
7.

21.
48.
76.

317.
674.

16.
2.
1.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum:
0.
1.
2.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
0.
0.
1.
0.
1.
0.
0.
2.
0.
1.
1.
0.
2.

14.
9.

10.
12.
11.
19.
67.
91.

362.
805.

9.
3.
0.
0.
1.
0.
0.
1.
0.
0.
1.
0.
0.

0.
1.
1.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
2.
0.
1.
0.
1.
4.

18.
11.
8.

10.
18.
23.
53.
91.

432.
800.

10.
1.
1.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.

14a1468
1.
0.
2.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
1.
1.
1.
2.
2.
*0.
1.
2.
5.

30.
9.
7.
4.

11.
10.
32.
51.

112.
417.
730.
4.
3.

.CNF
0.
0.
1.
0.
1.
0.
1.
1.
1.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.
0.
2.
2.

17.
12.
13.

7.
8.
8.

26.
57.

120.
370.
464.

6.
3.
1.
0.
0.
1.
0.
0.
0.
0.
1.
0.
0.

WHC-SD-WM-DP-183, REV. 0
0. 0. 0. 2.
0. 1. 0. 1.
1. 0. 1. 1.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 1.
0. 1. 1. 0.
0. 1. 0. 0.
0. 0. 1. 0.
0. 0. 1. 0.
0. 1. 3. 1.
1. 0. 0. 1.
0. 0. 0. 0.
0. 0. 0. 0.
1. 0. 0. 0.
0. 0. 0. 0.
1. 0. 0. 1.
1. 0. 2. 0.
1. 0. 0. 0.
0. 1. 0. 2.
0. 1. 1. 1.
1.. 1 1. 0.
0. 0. 2. 2.
1. 1. 1. 1.

31. 2. 3. 3.
28. 21. 24. 25.
16. 17. 21. 11.
12. 12. 12. 10.

3. 9. 7. 4.
7. 12. 8. 9.

26. 17. 17. 20.
38. 27. 25. 45.
56. 71. 70. 79.

140. 193. 208. 199.
361. 382. 418. 462.
233. 87. 39. 26.
8. 3. 4. 4.
0. 4. 1. 0.
1. 1. 0. 0.
0. 0. 1. 1.
0. 1. 1. 0.
0. 1. 0. 0.
0. 0. 1. 0.
0. 0. 0. 0.
0. 0. 1. 0.
0. 0. 0. 0.
1. 0. 1. 2.
0. 1. 0. 0.
0. 0. 0. 0.

2221



WHC-SD-WM-D.p-j 83 REV. 0
Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S96T544-SAM

File ID: 15a1546.CNF

A N A L Y S I S

Counted on:
Detector:
Geometry number:
Count time:

5/ 1/96 @17:12
AEA15

28805. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
661.0 661.0 357.833 357.833
819.5 819.5 299.095 299.086

5750.4 5750.4 224.619 224.618
17.3 17.3 22.677 22.677

FWHM
Initial Final
10.000 3.840
12.000 4.359
12.000 4.782
20.000 11.974

Tau
Initial
5.000
6.000
6.000

10.000

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Ra224
2 Am241
3 Pu239

Pu240

AEA
Frac

0.094
0.127
0.723

Peak Centroid
Exp. Obs. Diff. FWHM
5.686 5.726 -.0400.02
5.479 5.461 0.0180.02
5.147 5.126 0.0210.02
5.144 5.126 0.018

4.217

Count
Rate c/m

23.51
31.71

180.22

%err
@95
1.8
1.6
0.7

0.68 10.9

d/m
3847.2
5189.9

27725.4
27725.4

Activity
uCi/ea

0. 173E-02
0.234E-02
0. 125E-01
0.125E-01

0.944 <--valid peaks only--> 235.43

DETECTOR CALIBRATION
Energy(MEV) = 4.115 + (0.0045)*Channel

Energy range (MeV): 4.115 TO 6.419
Efficiency = 0.0065 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
119737.0
119740.4
113351.1

6385.9

% Recovery
100.000
100.003
94.667
5.333

Analyzed by: _ _ _ _- _ _

VR<//*

2222

Peak
ID
1
2
3
4?

Final
1.178
1.216
1.954
4.290

Totals:



Spectrum 15a1546.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

3
.3

.................. 3
.................................................................... 3.

... .....

2
2

...... 2

*.1
.

2223

33250.6



Raw Data Dump
0.
6.

12.
3.
2.
7.
7.
6.
3.
2.
6.
6.

12.
24.
24.
37.
43.
79.

119.
237.
474.

1422.
4724.

702.
32.
42.
46.

204.
206.
530.
847.

23.
25.
50.

152.
362.
421.
8.
6.
3.
1.
3.
0.
2.
2.
0.
0.
1.
1.
1.
3.

for AEA Spectrum:
0.
5.

23.
5.
6.
5.
5.
5.
7.
6.

11.
9.
8.

16.
25.
33.
62.
87.

121.
219.
518.

1728.
5216.

353.
48.
36.
48.

191.
200.
586.
620.

31.
34.
62.

182.
379.
190.
6.
4.
2.
0.
1.
2.
0.
1.
0.
1.
0.
0.
0.
0.

6.
18.
23.
1.
4.
4.
7.
6.
5.

13.
11.
17.
27.
15.
30.
42.
59.
83.

168.
292.
590.

1992.
5925.

204.
41.
28.
51.

156.
215.
573.
410.

24.
27.
59.

214.
453.

85.
1.
2.
0.
1.
1.
0.
0.
2.
3.
0.
1.
1.
0.

2.
8.

16.
1.
5.
3.
2.
3.
6.
8.
8.
8.
9.

23.
18.
46.
52.
78.

141.
318.
650.

2144.
6379.

127.
33.
28.
34.

141.
229.
567.
193.
24.
35.
57.

215.
506.

38.
3.
4.
1.
0.
0.
0.
0.
1.
1.
0.
0.
2.
0.

15a1546.CNF
2.

16.
9.
4.
4.
3.

10.
4.
8.

10.
9.

13.
22.
22.
28.
41.
62.
99.

183.
307.
689.

2425.
6557.

105.
39.
28.

159.
192.
241.
608.
106.
23.
41.
80.

286.
582.

25.
2.
4.
1.
1.
3.
0.
1.
1.
2.
0.
2.
0.
0.

1.
12.
13.
3.
1.
7.
5.
6.
5.
6.
4.
6.

18.
20.
27.
37.
66.

112.
167.
304.
757.

2674.
6184.

82.
32.
34.

176.
162.
284.
688.

45.
21.
39.
75.

318.
604.

19.
2.
2.
1.
0.
0.
0.
0.
0.
1.
1.
1.
0.
0.

WHC-SD-Wm-gP-183,
2.

13. 6.
16. 18.

2. 5.
3. 7.
6. 4.
8. 6.
8. 8.
3. 7.

10. 17.
9. 7.
7. 15.

18. 14.
11. 18.
31. 42.
48. 40.
66. 66.

126. 102. 1
180. 198. 1
333. 376. 4
883. 997. 10

3003. 3197. 36
5191. 3718. 23

65. 78.
45. 33.
63. 43.
183. 176. 2
240. 240. 2
328. 362. 4
777. 894. 9
39. 32.
29. 28.
38. 54.
81. 100. 1

337. 431. 4
726. 764. 7
16. 16.
3. 2.
5. 3.
1. 1.
0. 1.
2. 2.
1. 1.
2. 1.
0. 0.
0. 0.
1. 1.
1. 1.
0. 1.
1. 0.

2224

PI/v
14.
8.
2.
2.
9.
2.
4.
6.
5.

11.
13.
14.
24.
36.
53.
77.
30.
85.
23.
66.
77.
11.
68.
31.
37.
01.
45.
28.
29.
32.
28.
43.
04.
43.
23.
15.
6.
2.
1.
0.
0.
0.
1.
2.
2.
5.
1.
1.
0.

4.
10.
8.
2.
1.
3.
6.
2.
4.
6.
6.
6.

18.
25.
29.
52.
60.
99.

242.
449.

1294.
4107.
1318.

44.
36.
40.

196.
243.
479.
911.

29.
25.
66.

120.
444.
640.

6.
3.
0.
1.
0.
1.
1.
1.
1.
1.
2.
0.
0.
0.



Ntc-SD-WM-J-''S3, 9BV. C

Westirng ouso iaford Cci.

G E N E R A L A L P 11 A E E R1 G I
Rev. 2.11

DATA REDUCTION REPRTh'

SAMPL:
596T544-DUP

File ID: 16al627.CNF

A N A L Y S I S

Counted on:
Detector:
Geometry number: 1
Count time:

5/ 1/96 @17:12
AEA16

28803. Sec

PEAK ANALYSIS

Peak height
Initial

541.1
628.2

4631.2
11.0

Final
Peak center

Initial Final
541.1 360.040 360.040
628.2 301.261 301.250

4631.2 226.227 226.226
11.0 25.093 25.093

FWHM
Initial Final
12.000 3.849
12.000 4.119
12.000 4.780
10.000 6.279

Tau
Initial Final
6.000 1.127
6.000 1.019
6.000 1.825
5.000 1.002

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1
2 Am241
3 Pu239

Pu240

AEA
Frac

0.095
0.125
0.718

Exp.
Peak Centroid

Obs. Diff. FWHM Ra
0.025.730

5.479 5.465 0.0140.02
5.147 5.128 0.0190.02
5.144 5.128 0.016

4.223

Count %err
te c/m @95
19.86 2.0
26.16 1.8
150.56 0.7

0.47 13.0

Activity
d/m uCi/ea

4052.4 0.183E-02
5679.6 0.256E-02
30725.9 0.138E-01
30725.9 0.138E-01

0.937 <--valid peaks only--> 196.57

DETECTOR CALIBRATION
Energy(MEV) = 4.110 + (0.0045)*Channel

Energy range (MeV): 4.110 TO 6.414
Efficiency = 0.0049 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
100723.0
100723.9

94591.9
6131.1

% Recovery
100.000
100.001
93.913
6.087

Analyzed by:
VR3 7 /t

2225

, . -

Peak
ID
1
2
3
4?

Totals:



Spectrum 16a1627.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

.3
.3

.. .. .. .. .. .. .............. ................... 3
................................................................. 3
. .3...

..... 2.

1

. 1

2226

4
4
4
4

28504.8

2



for AEA Spectrum:
0.
6.
9.
1.
3.
0.
1.
8.
1.
7.
1.
4.
5.

19.
25.
32.
52.
63.

130.
245.
460.

1078.
3192.
1600.

47.
23.
34.

149.
160.
342.
715.

31.
31.
47.

113.
377.
593.
4.
5.
3.
1.
2.
1.
0.
2.
2.
0.
1.
0.
0.
2.

0.
5.

12.
3.
0.
1.
0.
4.
2.
3.

10.
4.
6.

18.
25.
24.
52.
96.

147.
230.
450.

1184.
3316.

855.
38.
31.
28.

169.
174.
415.
706.

15.
29.
52.

124.
360.
533.
4.
1.
2.
0.
0.
0.
1.
0.
4.
1.
0.
0.
0.
0.

5
11
12
5
2
2
4
2
6
3
3
9
12
13
20
25
40
93

138
236
493

1317
4026

421
25
31
36

138
180
450
660
27
35
57

127
348
397
10
2
1
0
2
0
0
2
3
1
1
0
0

3.
12.
10.
1.
0.
0.
2.
6.
2.
4.
3.
7.

10.
15.
22.
29.
57.
80.

121.
273.
568.

1476.
4430.

229.
37.
36.
39.

139.
193.
459.
542.

26.
35.
61.

161.
346.
184.

1.
9.
8.
2.
2.
3.
2.
4.
3.
4.
6.
6.

14.
14.
28.
38.
52.

133.
154.
310.
586.

1746.
4937.

127.
32.
28.

150.
147.
173.
423.
298.

26.
31.
62.

147.
318.
88.
6.
1.
3.
1.
0.
0.
0.
0.
1.
0.
1.
0.
0.

0.
11.
14.
1.
2.
2.
3.
4.
4.
2.
3.

13.
15.
20.
24.
50.
62.
74.

180.
302.
621.

1927.
5285.

83.
29.
29.

169.
145.
198.
481.
126.

23.
31.
53.

198.
383.

42.
5.
0.
0.
1.
0.
0.
0.
1.
0.
0.
5.
0.
0.

16al627.CNF

4.
1.
0.
3.
2.
1.
1.
0.
0.
1.
1.
0.
0.

4.
2.
0.
1.
2.
0.
2.
1.
1.
0.
3.
0.
0.

2227

Raw,7-ata Dump WHC-SD-WM-DP-183,I. 0. 5.
4. 8. 6.

10. 11. 4.
0. 0. 2.
3. 4. 2.
4. 1. 6.
4. 0. 5.
4. 2. 3.
7. 2. 3.
1. 2. 8.
2. 4. 5.

13. 10. 5.
15. 10. 17.
22. 22. 13.
29. 27. 36.
33. 51. 50.
46. 70. 64.

112. 94. 116.
190. 180. 201.
333. 334. 367.
760. 782. 828.

2145. 2258. 2567.
5203. 4724. 3762.

68. 58. 48.
33. 33. 37.
55. 33. 25.

157. 150. 189.
183. 153. 207.
211. 260. 280.
496. 529. 549.

70. 42. 40.
23. 25. 26.
39. 30. 35.
77. 73. 81.

241. 258. 316.
437. 505. 562.
25. 14. 10.

REV.0
4.

10.
3.
3.
3.
2.
2.
1.
5.
7.
7.
9.
8.

23.
34.
37.
71.

116.
205.
411.
960.

2768.
2453.

57.
38.
32.

174.
197.
312.
661.

27.
35.
44.
87.

334.
641.
5.
4.
1.
1.
0.
1.
1.
0.
0.
1.
3.
1.
1.
0.



04/25/96 12:12
A-0004-1

WHC-SD-WM-DP-183, REV. 0 Page: 1

LABCORE Data Entry Template for Worklist# 8058

Analyst: tj&Instrument: PU01 -*/5_ Book# 11,46

Method: LA-943-128 Rev/Mod

Worklist Comment: C-106. Determine sample size using ludlum. new

S Type Sample# R A Test Matrix Group# Project

S96T000563 0

@PU23901 LIQUID

@PU23901 LIQUID

@PU23901 LIQUID 96000082 C-106 GRAB
Analytes Requested: PU23901 , PU23901E, PU23901T

S96T000563 0 @PU23901 LIQUID

AnlsNgnatre

Final page for worklist # 8058

Analygnature Date

6 A $

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

2228

1 STD

2 BLNK

3 SAMPLE

4 DUP

14 1 %0 1
DatJ



worklistdata Version 0.104/18/96
05/09/96 06:38

WHO-SD-WMDP.-183, REV. 0 Page: 1

LABCORE Completed Worklist Report for Worklist# 8058

Analyst:.jR- V Instrument: PUOl.#P/5' Book# /c /J'

Method: Z4-99/ Rev/Mod 4-1/

Worklist Comment: C-106. Determine sample size using ludlum. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

STD
STD

STD
BLNK

BLNK
BLNK

SAMPLE

SAMPLE

SAMPLE

DUP

DUP
DUP

S96T000563

S96T000563
S96T000563
S96T000563
S96T000563

S96T000563

aPU23901

@PU23901
OPU23901
@PU23901
2PU23901
@PU23901

@PU23901
@PU23901
@PU23901
@PU23901
&PU23901

@PU23901

PU23901 LIQUID 3.81E-02 3.56E-2 93.438 X Recovery

PU23901E LIQUID 1.00 3.13E+00 3.130 % Ct. Error
PU23901T LIQUID 100 7.63E+01 76.300 % Recovery
PU23901 LIQUID 1 c3.56E-3 uCi/mi

PU23901T LIQUID 100 8.51E+01 85.100 % Recovery
PU23901E LIQUID 1.00 1.00E+02 100.000 % Ct. Error
PU23901 LIQUID N/A 8.12E-01 0.038 uCi/ml
PU23901T LIQUID N/A 8.83E+01 0.000 % Recovery
PU23901E LIQUID N/A 1.59E+00 0.000 % Ct. Error
PU23901 LIQUID 8.12E-1 8.33E-1 2.553 RPD

PU23901T LIQUID 100 8.95E+01 89.500 % Recovery
PU23901E LIQUID 1.00 1.62E+00 1.620 % Ct. Error

Final page for worklist# 8058

Analyst Signature Date

l iewer Signature

Analyst Signature

Date

A A\ /

Units shown for QC (BLK/BKG) may not reflect the actual units.
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WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: STDl

Pu 238 and 239/240 : LA-943-128 (A-1) LIQUID STD
Y DATE COUNTED MAY-01-96 PU 236 AEA FRAC (C236) 0.696

STD SAMPLE VOLUME in mL SS 0.100 PU 238 AEA FRAC (C238) 0.041
SAMPLE DILUTION FACTOR DF 101.000 PU 239 AEA FRAC (C239) 0.248

8058 TRACER VOLUME in mL SPKV 0.100 TOTAL AT COUNTS 2199
-. DIGEST DILUTION FACTOR DDF 1.000 AT COUNT TIME (MIN) 30

PU23901 TRACER BOOK NO 120B43 BACKGROUND in cpm (Bkg) 0.300
DETECTOR NUMBER 15 PU 236 cpm 31.020

LIQUID EFFICIENCY FACTOR EFF 0.303 PU 238 cpm 1.30

TRACER PREPARATION DATE 12/27195 PU 239 cpm 11.060

96003918 TRACER PREPARATION VALUE (dpm/mL) 2390.000 EA COUNT TIME 480
PU-236 DECAY CORR'D VALUE (dpm/mL) 2197.659 Pu 239/240 pCi/L 3.5626E+01

0 PU-238 TRACER VALUE (dpm/mL 0.000
4 STANDARD BOOK NO 124B43

N/A STANDARD VALUE in pCi/mL 0.038

f1hstirumi6tC&e Decay Time = Date Counted - Tracer Preparation Date

WB26B72 Pu-236 Decay Cored Value = Pu-236 Preparation Value *[e to the power of ((-ln2 Decay Time/1040.95)]

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)* 1/EFF *C236*100/Pu-236 Decay Cor'd Value * SPKV

SEN Pu 239/240 pCi/L = (C239)(Pu 236 Decay Cor'd Value)(SPKV)(100mLUL)(DF)(DDF) / f(C236)(SS)(2220000 dprn/pCi)]

Al/ Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value 'SPKV 'Pu 236 Tracer Recovery / 100)

Pu 238 pCi/L = ((Pu 238 dpm)(DF)(DDF)(1000mLJL)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)

Relative Counting Error = Square Root of [(1/(Pu 236 cpm *min))+ (1 / (Pu 238 or 239/240 cpm *min))]* 1.96 * 100
JMV

OS/02196 Pu 2391240 pCi/mL 3.56E-02 DETECTION
Relative Counting Error = 3.1% LEVELS

6/02/96 in pjCi/mL
Pu 2391240

10:30 AM 5.65E-03

c-lo. aRAB Pu 236 Tracer Recovery = 76.3%

Analyst: JMV Date: 02-May-96

Signature of Chemist W .P L t JFR Date: 7 !
STANDARD.WBI REV 1.0 I/ 943128ML

U

2230
1:43128\OUT\PU8058.WB1 M508/96



WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: BLANK2

Pu 238 and 239/240: LA-943-128 (A-1) LIQUID / SOLID
DATE COUNTED MAY-01M9 PU 236 AEA FRAC (C236) 0.991

BLNK SAMPLE VOLUME in mL SS G0.1 PU 238 AEA FRAC (C238) t.00
SAMPLE DILUTION FACTOR DF 101.000 PU 239 AEA FRAC (C239) .0o0

8058 RACER VOLUME in mL SPKV 0.100 TOTAL AT COUNTS 1726
DIGEST DILUTION FACTOR DDF 1.0000 AT COUNT TIME (MIN) 1 30

PU23901 RACER BOOK NO 120B43 BACKGROUND in cpm (Bkg) 0.300
DETECTOR NUMBER 1$ PU 236 cpm 32.010

LIQUID EFFICIENCY FACTOR EFF 0.3032 PU 238 cpm 0.000
rRACER PREPARATION DATE 12/27/95 PU 239 cpm 0.000

96003918 RACER PREPARATION VALUE (dpm/mL) 2390.00 AEA COUNT TIME 480
PU-236 DECAY CORR'D VALUE (dpm/mL) 2197.66 Pu 239/240 JCIIL < 3.556E+00

0

NWA

WL80oUS

PU-238 TRACER VALUE (dpm/mL) 0.00

Decay Time = Date Counted - Tracer Preparation Date
Pu-236 Decay Cor'd Value = Pu-236 Preparation Value *[e to the power of ((-ln2 * Decay Time/1 040.95)]
Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)*C236*100/(Pu-236 Decay Corr'd Value * SPKV*EFF)
Pu 239/240 pCi/L = (C239)(Pu 236 Decay Corrd Value)(SPKV)(1000mLIL)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpm/pCi)
Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value 'SPKV *Pu 236 Tracer Recovery / 1O)
Pu 238 pCi/L = [(Pu 238 dpm)(DF)(DDF)(1 OOmL/L)j / [(Pu-236 Tracer Recovery /I 00)(2220000 dpm/pCi)(D g/L)(SS)]
Relative Counting Error = Square Root of [(I/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))] * 1.96 * 100

0 02m s Pu 239/240 pCi/mL < 3.56E-03 DETECTION
Relative Counting Error = 100.0% LEVELS

WZ 02 in pCi/mL
NOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240

10:30 AM Pu 238 pCimL < 3.56E-03 3.56E-03
Relative Counting Error = 100.0% Pu 238

C-10 GdAD .Pu 236 Tracer Recovery = 85.1% 3.56E-03

Analyst: JMV Date: 02-May-96

Signature of Chemist: JFR Date: 9 Cy 4
BLANK.WB1 REV 1.0 U 943128ML'

2231

1:\943128\OUT\PU8058.WB1
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WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: SAM3

Pu 238 and 2391240: LA-943-128 (A-1) LIQUID I SOLID SAMPLEr
DATE COUNTED MAY-CI-S PU 236 AEA FRAC (C236) 0.080

SAMPLE AMPLE VOLUME in mL SS 0.100 PU 238 AEA FRAC (C238) 0.104
AMPLE DILUTION FACTOR DF 101.000 PU 239 AEA FRAC (C239) 0.731

9068 RACER VOLUME in mL SPKV 0.100 TOTAL AT COUNTS 19614
DIGEST DILUTION FACTOR ODF 1.0000 AT COUNT TIME (MIN) 30

PU23901 RACER BOOK NO 120843 BACKGROUND in cpm (Bkg) 0.300
DETECTOR NUMBER 11 PU 236 cpm 35410

LIQUID EFFICIENCY FACTOR EFF 0.303 PU 238 cpm 41,240
TRACER PREPARATION DATE 12/27195 PU 239 cpm 208.20

ff003918 TRACER PREPARATION VALUE (dpm/mL) 2390.000 AEA COUNT TIME 480
PU-236 DECAY CORR'D VALUE (dpm/mL) 2197.659 Pu 2391240 jCil 8.1209E+02

0 PU-238 TRACER VALUE (dpm/mL) 0.000

NWA

Decay Time = Date Counted - Tracer Preparation Date
S96T000663 u-236 Decay Cored Value = Pu-236 Preparation Value *[e to the power of {(-In2 * Decay Time/1040.95}]

u 236 Tracer Recovery = (Total AT Counts / TC -Bkg) 'C236*100/(Pu-236 Decay Cored Value * SPKV * EFF)
WB2 2 Pu 2391240 pCiL = (C239)(Pu 236 Decay Cor'd Value)(SPKV)(1 000mL/L)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpm/iC)]

Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)
Pu 238 pCi/L = [(Pu 238 dpm)(DF)(DDF)(1 OOmL/L)] / [(Pu-236 Tracer Recovery /1 00)(2220000 dpmtpCi)(O g/L)(SS)]
Relative Counting Error = Square Root of [(1I/(Pu 236 cpm * min)) + (1/ (Pu 238 or 239/240 cpm * min))] * 1.96 * 100

0 029 Pu 2391240 pCI/mL 8.12E-01 DETECTION
Relative Counting Error = 1.6% LEVELS

SK2 In IpCImL
Pu 2391240

1lI3oAS Pu 238 pCImL 1.16E-01 3.78E-02
Relative Counting Error = 2.0% Pu 238
Pu 236 Tracer Recovery = 88.3% 3.78E-02

Analyst: JMV Date: 02-May-96

Isignature of Chemist: JFR Date: -

SAMPLE.WB1 REV 1.0 943128MI (1

2232
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WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: DUP4

Pu 238 and 2391240: LA-943-128 (A-1) LIQUID / SOLID
DATE COUNTED MAY-01-16 PU 236 AEA FRAC (C236) 0.00

DUP AMPLE VOLUME in mL SS 0.100 PU 238 AEA FRAC (C238) Co
SAMPLE DILUTION FACTOR DF 10,000 PU 239AEA FRAC (C239) 0.7f0

8068 CER VOLUME in mL SPKV 0.100 TOTAL AT COUNTS 199W
DIGEST DILUTION FACTOR DDF 1.0000 AT COUNT TIME (MIN) $0

U23901 RACER BOOK NO 120843 BACKGROUND in cpm (Bkp) 0.300
DETECTOR NUMBER 16 PU 236 cpm 34.220

LIQUID EFFICIENCY FACTOR EFF 0.303 PU 238 cpm 40.31
TRACER PREPARATION DATE 12/27195 PU 239 cpm 284171

96003918 TRACER PREPARATION VALUE (dpm/mL) 2390.000 EA COUNT TIME 480
'U-236 DECAY CORR'D VALUE (dpm/mL) 2197.659 Pu 2391240 pCi/L 8.3320E+02

0 PU-238 TRACER VALUE (dpm/mL) 0.000

N/A

Decay Time = Date Counted - Tracer Preparation Date
S96T000683 Pu-236 Decay Corr'd Value = Pu-236 Preparation Value *[e to the power of {(-1n2 ' Decay Time/1 040.95}]

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236*1 00I(Pu-236 Decay Corr'd Value * SPKV * EFF)
>~Wht72 Pu 239/240 pC/L = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(1000mLJL)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpm/pCi)]

'u 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)
SEH Pu 238 pCi/L = [(Pu 238 dpm)(DF)(DDF)(1 OOOmIL)] / [(Pu-236 Tracer Recovery /100)(2220000 dpn/pCi)(D g/L)(SS)]

Relative Counting Error = Square Root of [(I /(Pu 236 cpm * min)) + (1 / (Pu 238 or 2391240 cpm * min))] 1 .96 100
JFR

0*102/N . Pu 239/240 pCIlm L 8.33E-01 DETECTION
Relative Counting Error = 1.6% LEVELS

In pCImL
Pu 239/240

SPu 238 pCimL 1.18E-01 3.72E-02
Relative Counting Error = 2.1% Pu 238

C-1tBGRAs Pu 236 Tracer Recovery = 89.5% 3.72E-02

Analyst: JMV Date: 02-May-96

Signature of Chemist: JFR Date: e
SAMPLE.WB1 REV 1.0 943128ML 4

2233
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WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
WL8058-STD

File ID: 21a2183.CNF

Counted on: 5/ 1/96
Detector: AEA21
Geometry number: 1
Count time:

@14:20

28804. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
673.7 673.7 359.042 359.042
34.1 34.1 300.179 299.057

273.9 273.9 227.222 227.216

FWHM
Initial Final
14.000 7.143
16.000 7.309
16.000 7.877

Tau
Initial

7.000
8.000
8.000

PEAK RESULTS
Peak Error Limit: 30%

ID Isotope
1 Ra224

Pu236
2 Th228

Am241
3 Pu239

Pu240

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.696 5.686 5.729 -.0430.03 31.02
5.755 5.729 0.026

0.041 5.400 5.453 -.0530.03 1.83
5.479 5.453 0.026

0.248 5.147 5.122 0.0250.04 11.06
5.144 5.122 0.022

%err
@95
1.6

8.5

2.7

d/m
2462.4
2361.9

191.8
144.9
825.3
825.3

Activity
uCi/ea

0.111E-02
0. 106E-02
0.864E-04
0.653E-04
0.372E-03
0.372E-03

0.985 <--valid peaks only--> 43.90

DETECTOR CALIBRATION
Energy(MEV) = 4.077 + (0.0046)*Channel
Energy range (MeV): 4.077 TO 6.432

Efficiency = 0.0134 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
21387.0
21386.6
21075.3

311.7

% Recovery
100.000
99.998
98.542
1.458

Analyzed by:
FVR

2234

Peak
ID
1
2
3

Final
1.741
1.429
2.489

Totals:



Spectrum 21a2183.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0
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for AEA Spectrum:
1 0.
1 0.
1 0.
1 0.
1 0.
1 0.
1 0.
1 0.

1 1.
1 1.

1 0.
1 0.
1 2.
1 1.
1 4.
1 5.
1 5.
1 11.
1 23.
1 36.
1 86.
1 181.
1 219.
1 5.
1 1.
1 5.
1 7.
1 11.
1 15.
1 38.
1 24.
1 47.
1 93.
1 216.
1 489.
1 654.
1 3.
1 0.
1 0.
1 0.
1 0.
1 0.
1 0.
1 0.
1 0.
1 0.
1 1.
1 0.
1 0.
1 0.

0.
1.
1.
1.
0.
1.
0.
1.
1.
2.
0.
2.
1.
1.
4.
5.
5.
3.
9.

23.
39.
9o.

198.
196.

3.
5.
5.

13.
19.
30.
63.
20.
52.
99.

234.
548.
620.

0.
0.
0.
1.
1.
0.
0.
0.
0.
1.
0.
0.
0.
0.

2.
0.
0.
0.
1.
0.
1.
1.
1.
2.
2.
2.
0.
1.
1.
6.
6.
3.

16.
32.
34.
98.

221.
134.

6.
4.
7.

10.
18.
30.
29.
36.
50.

104.
249.
549.
489.

0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.
0.

0.
0.
1.
0.
0.
0.
0.
2.
0.
1.
1.
1.
0.
2.
2.
5.
3.
9.

12.
19.
45.

100.
250.

79.
1.
2.
6.
9.

25.
33.
38.
32.
58.

110.
249.
539.
316.

1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

Raw Data Dump W9-SD-W-DP-183,REV.21a2183.CNF
0. 0.
0. 0.
0. 0.
0. 0.
2. 1.
0. 0.
1. 1.
0. 2.
1. 0.
2. 0.
0. 0.
1. 1.
1. 2.
4. 3.
1. 3.
5. 4.
3. 4.
7. 10.

13. 16.
23. 21.
53. 72.
89. 115.

277. 286.
51. 28.

3. 3.
7. 4.
9. 8.
9. 16.

26. 27.
46.. 28.
41. 36.
22. 38.
61. 69.

102. 128.
276. 371.
544. 615.
267. 160.

0. 0.
0. 1.
2. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
1. 0.
0. 0.
0. 0.

0.
0.
0.
1.
0.
0.
0.
1.
0.
0.
0.
1.
4.
0.
7.
7.
5.

12.
30.
67.

134.
324.
24.

2.
3.

14.
15.
30.
44.
27.
55.
83.

162.
369.
683.

84.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
2.
0.
0.

0.
0.
2.
0.
0.
1.
1.
0.
0.
0.
1.
1.
2.
2.
4.
4.

16.
18.
28.
77.

125.
275.

5.
3.
5.

12.
19.
34.
46.
26.
42.
69.

129.
424.
716.

39.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.

2236

0 1.
0.
1.
1.
0.
1.
0.
3.
0.
2.
0.
0.
0.
5.
5.
5.
8.

16.
33.
56.

153.
261.

4.
3.
5.

12.
21.
31.
60.
29.
46.
87.

174.
449.
724.

21.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.

0 1.
0.
0.
0.
1.
0.
0.
0.
1.
1.
1.
2.
2.
2.
2.

10.
8.

11.
16.
36.
67.

163.
251.

1.
1.
5.

10.
13.
27.
45.
25.
46.
96.

178.
482.
718.

7.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.



wYQ-D-Wv-DP-183, REV. 0

Westinghouse Hanfo:di Co.

G E N E R A L A N A L Y S I SA L P H A N RG Y
Rev. 2.31

DATA REDUCT::ON REPORT

SAMPLE
WL8058-BLK

File ID: 22a2277.CNF

Counted on: 5/ 1/96
Detector: AEA22
Geometry number: 1
Count time: 28804. Sec

PEAK ANALYSIS

Peak height
Initial Final
838.8 838.8
12.6 12.6

Peak center
Initial Final

359.188 359.188
285.365 284.972

FWHM
Initial Final
10.000 3.268
14.000 17.050

Tau
Initial Final
5.000 0.839
7.000 3.357

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu236

Cm243
2 Th228

Am241

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95
0.991 5.755 5.762 -.0070.02 32.91 1.6

5.779 5.762 0.017
0.024 5.400 5.421 -.0210.08 0.78 14.1

5.479 5.421 0.058

Activity
d/m uCi/ea
1805.6 0.813E-03
2424.0 0.109E-02

59.3 0.267E-04
44.8 0.202E-04

1.015 <--valid peaks only--> 33.70

DETECTOR CALIBRATION
Energy(MEV) = 4.110 + (0.0046)*Channel
Energy range (MeV): 4.110 TO 6.465

Efficiency = 0.0186 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
15939.0
15938.9
16176.3
-237.3

% Recovery
100.000
99.999
101.489
-1.489

Analyzed by:

2237

@14 :21

Peak
ID
1
2

Totals:



Spectrum 22a2277.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0
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............................................................. 1

......................... 1
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Raw Data

2.
1.
1.
1.
2.
5.
9.
7.
9.

10.
18.
56.
91.

202.
600.
890.

0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
2.
2.
0.
0.

Dump for
0.
0.
0.
0.

1.
0.
0.
0.
0.

0.
0.
0.
1.
0.
0.
2.
0.
1.
0.
0.
1.
0.
0.
1.
3.

10.
14.B.

8.
22.
31.
44.

106.
215.
615.
588.

0.
1.
0.
0.
0.
1.
0.
1.
0.
1.
0.
0.
0.
0.

AEA Spectrum:

1.
1.
1.
3.
3.
4.
9.

15.
13.
20.
33.
51.

139.
295.
469.
277.

0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.

1.
8.
4.
0.
4.
5.
5.

20.
13.
24.
40.
65.

114.
281.
510.

67.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
1.
0.
0.

22a227
0.
0.
0.
0.
0.
0.
0.

1.

0.
0.
0.
0.0 .
1.
2.
0.
1.
0.
0.
0.
0.
1.
3.
0.
4.
2.
5.

10.
19.
19.
26.
31.
64.

125.
341.
562.

18.
-0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
2.
0.
0.

0
2
4
5
5

11
4

21
21
24
36
74

136
393
633

3
0
0
0
0
0
0
1
0
0
0
2
1
1.

7. CVC-SD-WM-DP-t83,
0. 1. 0.
0. 1. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
1. 0. 2.
2. 0. 0.
1. 1. 0.
0. 0. 1.
0. 0. 1.
0. 0. 1.
0. 0. 0.
1. 0. 6.
0. 0. 2.
1. 0. 0.
0. 0. 0.
1. 0. 0.
2. 0. 0.
0. 0. 1.

0.
2.
0.
5.
5.

10.
12.
16.
16.
25.
28.
81.

134.
456.
759.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

1.
2.
4.
3.
4.
8.

12.
14.
20.
22.
32.
90.

153.
486.
881.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

2239

REV.0
0.
0.
1.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.
0.
0.
3.
1.
0.
3.
7.

14.
9.

10.
17.
28.
37.
91.

184.
511.
937.

0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
1.
0.
0.

1.
0.
0.
0.
1.
0.
0.
0.
1.
2.
0.
1.
1.
0.
0.
0.
1.
0.
1.
1.
1.
2.
0.
1.
5.
1.
8.

13.
16.
21.
22.
55.
85.

204.
596.

1007.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.



WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S96T563-SAM

File ID: 23a2311.CNF

A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:

5/ 1/96 @14:21
EA23

28803. Sec

PEAK ANALYSIS

Peak height
Initial Final
845.0 845.0

1049.9 1049.9
8029.4 8029.4

41.3 41.3
0.0 0.1
2.3 2.3
3.5 3.5

Peak center
Initial Final Initial

360.712 360.712 10.000
302.492 302.471 10.000
228.095 228.094 12.000
120.529 120.391 162.000
99.221 99.221 0.000
77.934 77.370 4.000
66.175 65.758 6.000

PEAK RESULTS
Peak Error Limit: 30%

FWHM
Final
3.454
3.465
4.313
1.000
0.100
0.000
0.429

Tau
Initial

5.000
5.000
6.000

81.000
0.000
2.000
3.000

Peak
ID Isotope
1 Pu236
2 Pu238

Am241
3 Pu239

Pu240
4
5
6
7

Totals:

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.090 5.755 5.755 0.0000.02 35.41
0.104 5.487 5.487 0.0000.02 41.24

5.479 5.487 -.008
0.731 5.147 5.145 0.0020.02 289.32

5.144 5.145 -.001
???? 4.649 3.21

4.552
4.451
4.398

0.925 <--valid peaks only-->

%err
@95
1.5
1.4

0.5

5.0

Activity
d/m uCi/ea

2867.4 0.129E-02
4545.5 0.205E-02
3481.7 0.157E-02
22962.1 0.103E-01
22962.1 0.103E-01

0.00 *****
0.00 1000.
0.02 323.

365.97

DETECTOR CALIBRATION
Energy(MEV) - 4.095 + (0.0046)*Channel

Energy range (MeV): 4.095 TO 6.451
Efficiency = 0.0126 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit

Total
189881.0
189878.9
177234.2

% Recovery
100.000
99.999
93.340

2240

G E N E R A L

Peak
ID
1
2
3
4?
5?
6?
7?

Final
0.820
0.899
1.338
0.100
0.100
3.758
3.983



Residuals

Analyzed by:
VR

WHC-SD-WM-DP-1 83, REV. 0

2241

6.66012646.8



Spectrum 23a2311.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

.3
.3.

............ 3
................................... 3

... 3.3-

.2

..... 2

1.

.1

2242

55630.7

2

2



Raw
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

Data Dump for
0. 0.
5. 2.
8. 4.

10. 7.
6. 11.
6. 9.
9. 4.

13. 9.
10. 10.
16. 13.
22. 10.
29. 30.
41. 27.
48. 48.
62. 86.

107. 109.
139. 169.
228. 248.
355. 414.
642. 702.

1091. 1161.
2028. 2211.
4867. 5124.
6206. 3768.

24. 29.
48. 46.
63. 87.

122. 162.
231. 254.
539. 564.

1059. 1125.
45. 39.
51. 80.
97. 98.

224. 227.
608. 634.
976. 937.

4. 3.
0. 2.
4. 3.
3. 4.
1. 5.
5. 3.
2. 5.
3. 4.
1. 2.
4. 4.
4. 2.
4. 3.
4. 7.
5. 0.

3.
4.
3.
4.

6.
8.
2.
7.

AEA Spectrum:
6. 3.
7. 8.
4. 10.
6. 5.

10. 8.
10. 6.
4. 17.

11. 10.
13. 18.
14. 19.
20. 17.
14. 32.
33. 38.
65. 55.
59. 86.

109. 112.
171. 180.
280. 229.
402. 441.
676. 655.

1201. 1275.
2492. 2628.
5599. 6172.
2022. 1008.

27. 33.
58. 40.
83. 79.
135. 149.
248. 288.
692. 715.

1247. 1168.
38. 45.
70. 81.

116. 123.
272. 260.
596. 608.
777. 510.

1. 5.
1. 3.
3. 2.
2. 1.
3. 3.
1. 7.
2. 3.
0. 1.
0. 3.

23a23
4.
8.
8.
8.

10.
5.
7.
8.

15.
20.
22.
30.
23.
42.
85.

121.
175.
278.
438.
799.

1347.
2949.
6978.

379.
31.
59.
98.

161.
285.
767.
934.

49.
74.

148.
291.
573.
180.
2.
4.
6.
3.
2.
3.
6.
5.
5.
6.
3.
4.
8.

11.CNF
7.
5.
6.
8-.
9.
9.

18.
17.
16.
23.
19.
38.
46.
55.
86.

104.
198.
258.
478.
745.

1446.
3207.
7797.

95.
34.
59.
91.

155.
376.
801.
519.

45.
84.

149.
320.
524.

45.
5.
3.
3.
6.
3.
2.
2.
5.
1.
4.
4.
6.
6.

7.
10.
8.
9.
6.
6.

15.
12.
13.
21.
30.
27.
35.
52.

103.
123.
169.
304.
523.
841.

1547.
3582.
8625.

37.
32.
57.

105.
162.
366.
739.
200.

52.
84.

151.
387.
618.

8.
0.
3.
4.
0.
6.
4.
3.
1.
2.
3.
2.
3.
7.

'3.
'5.
9.

9.3

13.
11.
14.
20.
31.
39.
68.

112.
131.
208.
318.
496.
904.

1652.
3858.
8918.

25.
49.
73.

116.
159.
377.
746.

71.
45.

101.
167.
445.
710.

3.
2.
2.
2.
3.
4.
0.
5.
1.
4.
5.
8.
4.
6.

5.
4.
5.
9.

11.
9.
9.

.15.
19.
23.
24.
33.
42.
50.
90.

135.
215.
358.
571.
965.

1765.
4165.
9093.

27.
43.
66.
92.

208.
440.
830.

42.
56.
73.

202.
441.
782.

3.
2.
2.
2.
6.
5.
0.
3.
4.
9.
2.
3.
6.
5.

9.
11.
4.
7.
7.
8.
8.

13.
12.
23.
28.
40.
45.
56.
92.

124.
202.
321.
619.

1006.
1891.
4463.
8151.

29.
50.
72.

142.
201.
499.
917.

40.
53.

104.
210.
549.
928.

3.
1.
0.
3.
3.
3.
3.
5.
4.
6.
4.
7.
5.
1.
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WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S96T563-DUP

File ID: 24a2413.CNF

A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:

5/ 1/96 @14:22
EA24

28802. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
772.5 772.5 360.855 360.855
934.5 934.5 302.726 302.694

7376.0 7376.0 228.390 228.388
16.8 16.8 70.852 70.850

FWHM
Initial Final
10.000 3.544
10.000 3.557
12.000 4.602

274.000 1.000

Tau
Initial
5.000
5.000
6.000

137.000

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu236
2 Pu238

Am241
3 Pu239

Pu240

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.090 5.755 5.757 -.0020.02 34.22
0.106 5.487 5.490 -.0030.02 40.35

5.479 5.490 -.011
0.750 5.147 5.148 -.0010.02 284.67

5.144 5.148 -.004
???? 4.423 1.16

%err
@95
1.5
1.4

0.5

8.3

Activity
d/m uCi/ea
1754.7 0.790E-03
2816.5 0.127E-02
2157.3 0.972E-03
14304.9 0.644E-02
14304.9 0.644E-02

0.946 <--valid peaks only--> 359.24

DETECTOR CALIBRATION
Energy(MEV) = 4.097 + (0.0046)*Channel

Energy range (MeV): 4.097 TO 6.453
Efficiency = 0.0199 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
182291.0
182291.5
173004.8

9286.2

% Recovery
100.000
100.000
94.906
5.094

Analyzed by:

2244

G E N E R A L

Peak
ID
1
2
3
4?

Final
0.784
0.814
1.307
0.100

Totals:

VR
- ---



Spectrum 24a2413.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

.. 3..
.3

.. . . .. .. . ...3

......................................... 3
.3.

.2.
.. 2

1

1

2245

52229.1



Raw Data Dump
0.
5.
2.
9.
8.

10.
12.
22.
11.
14.
23.
26.
26.
36.
60.
94.

140.
201.
329.
581.

1056.
2013.
4572.
6465.

28.
43.
85.

126.
246.
522.
859.

38.
56.
99.

206.
557.
879.
2.
3.
2.
0.
4.
4.
3.
2.
3.
1.
5.
8.
6.
6.

for AEA Spectrum:
0.
7.
5.
7.

13.
9.

10.
21.
12.
18.
20.
26.
39.
37.
61.

114.
135.
192.
367.
588.

1095.
2134.
4705.
4530.

25.
39.
62.

130.
243.
590.

1019.
28.
64.

111.
204.
570.
863.
3.
1.
3.
3.
1.
5.
6.
4.
1.
6.
6.
3.
2.
0.

3
8
2
7
5
9
9
10
16
14
21
35
26
42
65
95

156
223
386
658

1206
2468
5060
2568

24
47
87

134
245
663

1094
34
63

123
238
561
760

6
2
5

4
4
1
3

7.
3.
9.

11.
9.
7.
8.
9.
8.

12.
20.
17.
47.
39.
84.
94.

152.
244.
401.
702.

1347.
2664.
5771.
1318.

36.
49.
84.

161.
304.
731.

1031.
33.
54.

146.
282.
544.
500.
5.
3.
2.
5.
2.
2.
3.
1.
7.
5.
2.
7.
6.

24a24
7.

12.
5.

13.
7.

15.
9.
5.

15.
14.
21.
32.
38.
54.
63.
93.

132.
250.
428.
767.

1325.
2904.
6286.

616.
28.
40.
90.

140.
269.
710.
934.

39.
86.

154.
310.
532.
221.

4.
3.
4.
1.
4.
2.
4.
4.
4.
4.
7.
3.
6.

13.CNF
8.
5.
7.
7.
7.

18.
12.
8.

13.
22.
25.
19.
26.
46.
73.

101.
174.
261.
455.
766.

1488.
3201.
7063.

177.
31.
60.
71.

154.
310.
743.
591.

53.
73.

135.
335.
536.

67.
5.
3.
1.
4.
3.
3.
3.
2.
5.
4.

12.
8.
9.

(V -SQWV-

20
29

1'

38
45
67

103
165
235
487
841
1495
3540
7525

52
44
55

102
169
354
721
251
56
99

146
391
576
6
1
3
5

is
S1

9
13
12
8
14
17
18
30
53
52
82

123
191
304
505
865

1639
3767
8162
22
34
69
94

190
373
732
94
41
91

181
426
632

3
2
4
4

2246

2'-J-183,
7.
8.
8.

10.
11.
9.

11.
15.
16.
21.
22.
35.
36.
46.
80.

130.
199.
303.
513.
963.

1754.
4123.
8316.

15.
35.
53.

114.
210.
427.
723.

38.
48.
99.

196.
447.
743.

1.
3.
1.
3.
9.
1.
5.
2.
4.
3.
5.
3.
2.
5.

REV, 0
3.
5.

10.
8.

11.
10.
18.
14.
16.
24.
21.
40.
40.
54.
80.

114.
205.
323.
529.
959.

1876.
4350.
7755.

23.
38.
75.

127.
187.
479.
855.

40.
60.

102.
183.
481.
798.

1.
2.
5.
0.
4.
6.
3.
2.
5.
1.
4.
4.
2.
1.



04/26/96 12:27
A-0004-1

WHC-SD-WM-DP-183, REV. 0

LABCORE Data Entry Template for Worklist# 8100

Analyst: ymJ Instrument: PU01 Book# t7V4qLAq

Method: LA-943-128 Rev/Mod

Worklist Comment: C-106.Determine sample size using ludlum. TAKE CARE. new

S Type Sample# R A Test Matrix Group# Project

S96T001544 0

@PU23901 LIQUID

@PU23901 LIQUID

@PU23901 LIQUID 96000082 C-106 GRAB

Analytes Requested: PU23901 , PU23901E, PU23901T

S96T001544 0 @PU23901 LIQUID

Final page for worklist # 100

Analyst Signature

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

2247

Page: 1

1 STD

2 BLNK

3 SAMPLE

4 DUP

Analyst Signature Date ate

k191,96

'1, ' r



worklistdata Version 0.1 04/18/96
05/09/96 06:40

WHC-SD-WM-DP-183, REV 0

LABCORE Completed Worklist Report for Worklist# 8100

Analyst: pj 5p< Instrument: PUOl V /3 Book#

Method: A -*/4'3-' Rev/Mod /--

Worklist Comment: C-106.Determine sample size using ludlum. TAKE CARE. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

0 @PU23901 PU23901 LIQUID 3.81E-02 3.79E-2 99.475 X Recovery
@PU23901
QPU23901

0

0.

0
S96.T.01544.0.
S96T001544 0
S96T001544 0.
S96T001544 0
S96T001544 0
596T001544 0

PU23901E LIQUID 1.00 3.04E+00 3.040 % Ct. Error
PU23901T LIQUID 100 8.70E+1 87.1000 % Recovery

@PU23901 PU23901 LIQUID 1
.Pu23901 PU23901T LIQUID 100
SPU23901 PU23901E LIQUID 1.00

2PU23901 PU2301 LIQUID NA
@PU23901 PU23901T LIQUID N/A
@PU23901 PU23901E LIQUID N/A
@PU23901 PU23901 LIQUID 8.67E-1

@PU23901 PU23901T LIQUID 100

@PU23901 PU23901E LIQUID 1.00

<2.61E-2
2.41E+01

1.00E+02

.8. 67E-1
5.72E+01
2.ISE+00
8.39E-1

7.63E+01
1.69E+00

uC i /mL
24.100 % Recovery
100.000 % Ct. Error
0.065 ttimL
0.000 % Recovery

0.000 % Ct. Error

3.283 RPD
76.300 % Recovery
1.690 % Ct. Error

Final page for worklist# 8100

Analyst Signature Date Analyst Signature

Red qer Signauev Dt

2

Units shown for QC (BLKIBKG) may not reflect the actual units.

2248

Page: I

STD

STD
STD

BLNK

BLNK
BLNK

SAMPLE

SAMPLE

SAMPLE

DUP
DUP

DUP

Date

'I,



WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: STD1

Pu 238 and 239.240 : LA-943-128 (A-I) LIQUID sTD

DATE COUNTED MAY-03-96 PU 236 AEA FRAC (C236) 0.720
STD SAMPLE VOLUME in mL SS 1.0.100 PU 238 AEA FRAC (C238) 0.000

SAMPLE DILUTION FACTOR DF 101.000 PU 239 AEA FRAC (C239) 0.273
8100 TRACER VOLUME in mL SPKV 0.100 TOTAL AT COUNTS 2526

DIGEST DILUTION FACTOR DDF 1.000 AT COUNT TIME (MIN) 30
PU23901 TRACER BOOK NO 120B43 BACKGROUND in cpm (Bkg) 0.330

DETECTOR NUMBER 13 PU 236 cpm 31,440
UQUID EFFICIENCY FACTOR EFF 0.316 PU 238 cpm O.000

TRACER PREPARATION DATE 12/27195 PU 239 cpm il.93
96003958 TRACER PREPARATION VALUE (dpnmL) 2390.000 AEA COUNT TIME 48.

PU-236 DECAY CORR'D VALUE (dpm/mL) 2194.734 Pu 239/240 pCi/L 3.7860E+01

0 PU-238 TRACER VALUE (dpm/mL 0.000
STANDARD BOOK NO 124B43

N/A STANDARD VALUE in pCUmL 0.038

Decay Time = Date Counted - Tracer Preparation Date

W b Pu-236 Decay Corrd Value = Pu-236 Preparation Value *[e to the power of {(-1n2 Decay Time/1040.95}]

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)* 1/EFF *C236*100/Pu-236 Decay Cored Value * SPKV

SEH Pu 2391240 pCi/L = (C239)(Pu 236 Decay Cored Value)(SPKV)(1000mLJL)(DF)(DDF) / [(C236)(SS)(2220000 dpm/pCi)]

Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery/ 100)

.FR Pu 238 pCi/L = [(Pu 238 dpm)(DF)(DDF)(1000mL/L)]i [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)l

Relative Counting Error = Square Root of [(1/(Pu 236 cpm ' min)) + (1 / (Pu 238 or 239/240 cpm min))] 1.96 * 100

JMv

fliots Pu 2391240 pCilmL 3.79E-02 DETECTION
Relative Counting Error = 3.0% LEVELS

05036 in uCilnL
Pu 2391240

12:00 PM 4.78E-03

: os4 GRAS Pu 236 Tracer Recovery = 87.0%

Ana yt: JMV Date: 07-May-96

Signature of Chemist: W JFR Date:

STANDARD.WB1 REV 1.0 CI 943128MLU Li

2249
[\943128\OUT\PU81 00.WB1 05/07/96



WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: BLANK2

Pu 238 and 239/240: LA-943-128 (A-1) LIQUID / SOLID
DATE COUNTED MAY*2J6 PU 236 AEA FRAC (C236) 0.947

BLNK SAMPLE VOLUME in mL SS 0.100 PU 238 AEA FRAC (C238). . .000
SAMPLE DILUTION FACTOR DF 201.000 PU 239 AEA FRAC (C239) 0.000

8100 TRACER VOLUME in mL SPKV 0.100 TOTAL AT COUNTS 546
DIGEST DILUTION FACTOR DDF 1.000 AT COUNT TIME (MIN) 30

PU23901 TRACER BOOK NO 120843 BACKGROUND in cpm (Bkg) 0.330
DETECTOR NUMBER 14 PU 236 cpm .40

LIQUID EFFICIENCY FACTOR EFF 0.3163 PU 238 cpm 0.00
TRACER PREPARATION DATE 12/27195 PU 239 cpm 0.000

96003958 TRACER PREPARATION VALUE (dpm/mL) 2390.00 AEA COUNT TIME 480
PU-236 DECAY CORR'D VALUE (dpm/mL) 2194.73 Pu 2391240 MCIIL < 2.611E+01

0 PU-238 TRACER VALUE (dom/mL)
____________________ I.

NIA

ljvL8tao

'warulo

*SEW

<JFk.

JMv

0.00

Decay Time = Date Counted - Tracer Preparation Date
Pu-236 Decay Corrd Value = Pu-236 Preparation Value *[e to the power of {(.-n2 * Decay Time/1 040.95}
Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)*C236*1 00/(Pu-236 Decay Corr'd Value * SPKV*EFF)
Pu 239/240 pCi/L = (C239)(Pu 236 Decay Corrd Value)(SPKV)(1000mL/L)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpm/pCi)]
Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)
Pu 238 pCi/L = [(Pu 238 dpm)(DF)(DDF)(1 00mL/L)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)]
Relative Counting Error = Square Root of [(1 /(Pu 236 cpm * min)) + (11 / (Pu 238 or 239/240 cpm ' min))] * 1.96 * 100

%05=7 jr Pu 2391240 pCi/mL < 2.61 E-02 DETECTION
Relative Counting Error = 100.0% LEVELS

051011 96in pCi/mL
NOTE: Pu 238 Result is a LESS THAN Value. Pu 2391240

O1200 m Pu 238 pCiml < 2.61E-02 2.61E-02
Relative Counting Error = 100.0% Pu 238

C-06 RA$ ||Pu 236 Tracer Recovery = 24.1% 2.61E-02

IAnalyst: JMV Date: 07-May-96

Signature of Chemist JFR Date: 9 , ,

BLANK.WB1 REV 1.0 t 943128ML u

2259
1:\943128\OUT\PU810.WB1 05/07196



WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: SAM3

Pu 238 and 2391240: LA-943-128 (A-1) LIQUID / SOLID SAMPLE I
DATE COUNTED MAY-0346 PU 236 AEA FRAC (C236) 0.160

SAMPLE AMPLE VOLUME in mL 0.100 PU 238 AEA FRAC (C238) 0.102
3AMPLE DILUTION FACTOR OF 201.000 PU 239 AEA FRAC (C239) 0.6"

8100 RACER VOLUME in mL SPKV 0100 OTAL AT COUNTS 7454
)IGEST DILUTION FACTOR DDF 1.0000 T COUNT TIME (MIN) 30

U23901 RACER BOOK NO 12054$ BACKGROUND in cpm (Bkg) 0.330
DETECTOR NUMBER 13 PU 236 cpm 20170

LIQUID EFFICIENCY FACTOR EFF 0.316 PU 238 cpm 12.240
TRACER PREPARATION DATE 12127)95 PU 239 cpm $0.300

96003968 TRACER PREPARATION VALUE (dpm/mL) 2390.000 A COUNT TIME 480
U-236 DECAY CORR'D VALUE (dpm/mL) 2194.734 Pu 2391240 ilL 8.6688E402

0 PU-238 TRACER VALUE (dpm/mL) 0.000

NWA
Decay Time = Date Counted - Tracer Preparation Date

S96T001544 Pu-236 Decay Cored Value = Pu-236 Preparation Value *[e to the power of {(-1n2 * Decay Time/1 040.95)]
Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236*1 00/(Pu-236 Decay Cored Value * SPKV * EFF)

WZ2781 Pu 239/240 pCi/L = (C239)(Pu 236 Decay Corrd Value)(SPKV)(1 000ml/L)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpm/PCI)
Pu 238 dpm = [(Total AT Counts I TC) - Bkg 'I /EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)

SEN Pu 238 pCi/L = [(Pu 238 dpm)(DF)(DDF)(1000mLJL)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)]
Relative Counting Error = Square Root of [(1I/(Pu 236 cpm * min)) + (I / (Pu 238 or 239/240 cpm ' min))] 1.96 * 100

DE 076/OPu 239/240 iCImL 8.67E-01 DETECTION
Relative Counting Error = 2.2% LEVELS

*5 0396 In pCUmL
Pu 239/240

2zOOPU Pu 238 pCimL 1.27E-01 6.51E-02
Relative Counting Error = 3.1% Pu 238

C-15 RAS Pu 236 Tracer Recovery = 57.2% 6.51E-02

AFnay st JMV Date: 07-Ma-96
Signature of Chemist, JFR Date:
SAMPLE.WBI REV 1.0 ( 943128ML 6

19431280UT'PU8100.WB1

2251

05/07t96



WHG-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: DUP4

Pu 238 and 239/240: LA-943-128 (A-1) LIQUID / SOLID DUP
DATE COUNTED &iAY03 PU 236 AEA FRAC (C236) 0.163

DUP .SAMPLE VOLUME in mL SS 0.100 PU 238 AEA FRAC (C238) 0.101
AMPLE DILUTION FACTOR DF 201.06 PU 239 AEA FRAC (C239) 0.688

9100 RACER VOLUME in mL SPKV 0.10 OTAL AT COUNTS 8754
DIGEST DILUTION FACTOR DDF 1.0000 T COUNT TIME (MN) $0

PU2 1 TRACER BOOK NO 120143 BACKGROUND in cpm (Bk) 0.330
DETECTOR NUMBER 13 PU 236 cpm 34.50

Lcuinu EFFICIENCY FACTOR EFF 0.316 U238cpm 21.$44
rRACER PREPARATION DATE 12/27/95 PU 239 cpm 148.9W

96003958 RACER PREPARATION VALUE (dpm/mL) 2390.000 EA COUNT TIME 488
PU-236 DECAY CORR'D VALUE (dpnVmL) 2194.734 Pu 239/240 pCi/L 8.3874E+02

0 PU-238 TRACER VALUE (dpm/mL) 0.000

N/A
:)ecay Time = Date Counted - Tracer Preparation Date

SSSTOO1 644 Pu-236 Decay Corr'd Value = Pu-236 Preparation Value *[e to the power of ((-1n2 * Decay Time/l 040.95}]
u 236 Tracer Recovery = (Total AT Counts I TC -Bkg) *C236*1 00/(Pu-236 Decay Corrd Value * SPKV * EFF)

WB27 / Pu 239/240 pCi/L = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(1 000mUL)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpm/pCI)
Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)
Pu 238 pCi/l. - (Pu 238 dpm)(DF)(DDF)(1000mUL)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)]
Relative Counting Error - Square Root of [(1/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))l * 1.96 * 100

h5i071* ~ Pu 2391240 pCtImL 8.39E-01 DETECTION
Relative Counting Error = 1.7% LEVELS

In pCUmL
Pu 239/240

Pu 238 pCimL 1.23E-01 4.80E-02
Relative Counting Error = 2.5% Pu 238

.10Mu R Pu 236 Tracer Recovery = 76.3% 4.80E-02

[Anals: JMV Date: 07-May-96

[Signature of Chemist JFR Date: 9 y 2w 2
SAMPLE.WBI REV 1.0 6' 9431211L u

2252
1:943128%OUTIPU8100.WB1 05107/96



WHC-SD-WM-DP-183, REV. 0

G E N E R A L
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
WL8100-STD

File ID: 25a2595.CNF

A N A L Y S I

Counted on: 5/ 3/96
Detector: AEA25
Geometry number: 1
Count time:

@13:19

28803. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
1267.0 1267.0 361.595 361.595

16.3 16.3 287.312 287.307
550.9 550.9 228.536 228.536

FWHM
Initial Final
10.000 2.635
12.000 4.783
10.000 3.158

Tau
Initial
5.000
6.000
5.000

PEAK RESULTS
Peak Error Limit: 30%

eak AEA Peak Centroid Count
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m
1 Pu236 0.720 5.755 5.765 -.0100.01 31.44

Cm243 5.779 5.765 0.014
2 ???? 5.423 0.40
3 Pu239 0.273 5.147 5.153 -.0060.01 11.93

Pu240 5.144 5.153 -.009

Totals: 0.993 <--valid peaks only-->

%err
@95
1.6

14.2
2.6

Activity
d/m uCi/ea
327.7 0.148E-03
440.0 0.198E-03

121.9 0.549E-04
121.9 0.549E-04

43.38

DETECTOR CALIBRATION
Energy(MEV) = 4.101 + (0.0046)*Channel
Energy range (MeV): 4.101 TO 6.457

Efficiency = 0.0979 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
20972.0
20972.1
21016.2

-44.2

% Recovery
100.000
100.000
100.211
-0.211

Analyzed by:

2253

S

Peak
ID
1
2?
3

P

Final
1.289
3.459
2.257

DM



Spectrum 25a2595.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

.......... 3
......................... 3

.3.

............... ...

.................................................................. 1

2254

6120.0



Raw
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

-Data Dump
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
1.
1.
0.
0.
6.

20.
133. 1
403. 2

1.
0.
1.
3.
2.
6.

10.
4.
3.
2.

27.
542. 6

1438. 16
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
2.
0.

AEA Spectrum:for
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
3.
1.
3.

31.
73.
13.

1.
0.
4.
3.
6.
4.

12.
0.
2.

10.
39.
89.
19.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
2.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
2.
0.
0.
0.
2.
4.

50.
203.
104.
0.
0.
2.
1.
2.
4.
6.
1.
1.

11.
50.

640.
1480.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
1.
3.

43.
277.

34.
0.
0.
1.
0.
9.
7.
4.
1.
1.
7.

76.
544.
888.

0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
3.
0.
0.

25a2595.CNF
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
1. 1.
0. 0.
0. 0.
1. 1.
0. 1.
1. 0.
0. 0.
1. 1.
3. 1.
*1. 1.
1. 1.
1. 4.

58. 92.
374. 467.

11. 5.
0. 0.
1. 1.
3. 4.
4. 1.

14. 15.
7. 2.

11. 8.
2. 5.
6. 6.

18. 4.
103. 140.
504. 537.
415. 115.

0. 0.
0. 0.
0. 0.
0. 0.
.0. 0.
0. 1.
0. 1.
0. 0.
2. 0.
0. 0.
2. 0.
0. 0.
0. 0.

9
60

2

1
16
54
1

2255

WHC-SD-WM-DP-183, REV.
1. 0. 0.
0. 0. 0.
0. 1. 0.
0. 0. 1.
0. 1. 2.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 1. 0.
0. 0. 0.
0. 0. 0.
0. 1. 0.
0. 1. 0.
2. 0. 1.
0. 0. 0.
0. 0. 0.
0. 1. 1.
1. 3. 0.
0. 1. 1.
2. 1. 5.
5. 7. 15. 1
4. 124. 141. 15
6. 636. 668. 64
0. 1. 0.
1. 0. 0.
0. 1. 0.
5. 6. 8.
1. 0. 5.
3. 23. 12.
7. 6. 5.
0. 1. 1.
2. 1. 3.
4. 4. 8.
7. 13. 27. 2
5. 232. 345. 45
4. 773. 905. 126
5. 1. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 1.
0. 0. 0.
0. 1. 1.
0. 3. 1.
0. 0. 0.
0. 0. 0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.1.
0.

0.
3.
2.
1.
5.
7.
2.
2.
0.
2.
6.
5.
9.
9.
1.
2.
6.
7.
6.
4.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.



-4-WHC-SD-WM-DP-183, REV. 0

G E N E R A L
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
WL8100-BLK

File ID: 26a2696.CNF

A N A L Y S I S

Counted on:
Detector:
Geometry number: 1
Count time:

5/ 3/96 @13:20
AEA26

28803. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
234.3 234.3 365.260 365.260
11.0 11.0 290.601 290.529

FWHM
Initial Final
10.000 3.062
10.000 3.976

Tau
Initial
5.000
5.000

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA
ID Isotope Frac
1 Pu236 0.947
2 Th228 0.045

Peak Centroid Count %err
Exp. Obs. Diff. FWHM Rate c/m @95
5.755 5.758 -.0030.01 8.39 3.1
5.400 5.415 -.0150.02 0.40 15.0

Activity
d/m uCi/ea
679.1 0.306E-03
44.2 0.199E-04

0.992 <--valid peaks only--> 8.78

DETECTOR CALIBRATION
Energy(MEV) = 4.078 + (0.0046)*Channel

Energy range (MeV): 4.078 TO 6.433
Efficiency = 0.0126 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
4251.0
4251.0
4215.6

35.4

% Recovery
100.000
100.000
99.168
0.832

Analyzed by:

Peak
ID
1
2

Final
0.882
1.205

Totals:

DM

225s

3



Spectrum 26a2696.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

2
2

11

....................................... 1....

.......... 1.

2257

1576.7



Raw Data Dum
1 0.

11 0.
21 0.
31 0.
41 0.
51 0.
61 0.
71 0.
81 0.
91 0.

.01 0.
11 0.
.21 0.
31 0.
41 0.
51 0.
61 0.
71 0.
81 0.
91 0.

:01 1.
:11 2.
:21 1.
31 1.

:41 0.
51 0.
61 2.
:71 7.
!81 1.
!91 13.
:01 5.
11 6.
21 3.
31 14.
41 24.
51 73.
61 135.
71 3.
81 0.
91 0.
01 0.
.11 0.
21 0.
31 0.
41 0.
51 0.
61 0.
71 0.
81 0.
91 0.
11 0.

p for
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
2.
4.
3.

14.
3.
5.
9.

21.
40.
90.

184.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.

26a2696.CNF WHC-SD-WM-DP-183, REV. C
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
3.
1.
1.
9.
3.
9.
3.
5.

14.
15.
32.

103.
190.

1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
2.
1.
0.
2.
4.
8.
7.
2.
4.
3.

17.
40.

123.
253.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
1.
0.
1.
2.
2.
8.
0.
3.
3.
3.

-7.
19.
36.

153.
274.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
3.
3.
5.
8.
3.
2.
5.
9.

23.
53.

167.
269.

1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
3.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
2.
2.
1.
6.
2.
1.
5.

10.
24.
41.

186.
271.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
3.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.
0.
1.
0.
0.
2.
1.
2.
4.

13.
1.
5.
8.

14.
30.
55.

153.
148.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
1.
2.
2.
4.
3.

12.
2.
3.
5.

18.
25.
60.

131.
73.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

2258

0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
1.
1.
0.
0.
0.
0.
1.
0.
4.
7.

14.
3.
3.
1.

19.
34.
73.

124.
16.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum:



WHC-SD-WM-DP-1 83 REV 0
Westinghouse Hanfo o

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
S96T1544-SAM

File ID: 27a2784.CNF

A N A L Y S I S

Counted on:
Detector:
Geometry number: 1
Count time:

5/ 3/96 @13:20
AEA27

28800. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
644.7 644.7 358.730 358.730
420.8 420.8 300.664 300.653
3147.8 3147.8 226.708 226.708

FWHM
Initial Final
10.000 3.041
10.000 3.198
10.000 3.959

Tau
Initial

5.000
5.000
5.000

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu236
2 Pu238

Am241
3 Pu239

Pu240

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.160 5.755 5.747 0.0080.01 20.75
0.102 5.487 5.479 0.0080.01 13.24

5.479 5.479 0.000
0.698 5.147 5.139 0.0080.02 90.30

5.144 5.139 0.005

%err
@95
2.0
2.5

0.9

Activity
d/m uCi/ea
1245.4 0.561E-03
1081.6 0.487E-03
828.4 0.373E-03

5311.7 0.239E-02
5311.7 0.239E-02

0.961 <--valid peaks only--> 124.29

DETECTOR CALIBRATION
Energy(MEV) = 4.096 + (0.0046)*Channel

Energy range (MeV): 4.096 TO 6.452
Efficiency = 0.0170 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
62110.0
62109.4
59657.6

2452.4

% Recovery
100.000
99.999
96.052
3.948

Analyzed by:

2259

G E N E R A L

Peak
ID
1
2
3

Final
1.022
1.128
1.758

Totals:

DM



Spectrum 27a2784.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

.. 3.
............... 3
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...............................o..........................o......... 3
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.. 2.
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Raw Data Dump
1
11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
3.
1.
0.
2.
0.
3.
0.
1.
3.
2.
0.
5.
4.
9.

17.
10.
25.
36.
98.

202.
517.

1780.
1009.

1.
7.

.14.
23.
66.

227.
512.
8.

15.
57.

100.
379.
583.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
0.

for
0.
2.
0.
0.
4.
1.
1.
0.
1.
2.
3.
2.
4.
6.
7.

17.
20.
28.
63.

112.
200.
620.

2055.
543.

4.
5.

11.
28.
73.

266.
461.

9.
26.
35.

127.
372.
315.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.

1.
2.
1.
0.
0.
3.
2.
2.
2.
1.
1.
1.
2.
5.
7.
9.

16.
34.
59.

100.
218.
686.

2321.
202.
7.

10.
17.
26.
75.

257.
378.
8.

28.
53.

170.
333.

93.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
3.
1.
0.
0.
0.
1.
2.
1.
4.
2.
0.
2.
4.
8.

14.
16.
31.
57.

118.
253.
870.

2832.
62.
4.
6.

15.
27.
79.

258.
213.

14.
23.
62.

166.
401.

15.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

27a2784.CNF
0.
0.
0.
1.
0.
1.
0.
1.
5.
3.
1.
2.
6.
8.

12.
12.
20.
43.
66.

131.
292.
947.

3177.
8.
3.
6.

13.
30.
88.

244.
76.
13.
29.
61.

206.
430.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
A1.
1.
0.
0.

1.
2.
2.
0.
1.
2.
0.
1.
0.
2.
0.
1.
4.
6.
9.

15.
20.
37.
66.

126.
322.

1109.
3512.

4.
1.

10.
21.
33.

103.
251.

16.
11.
33.
60.

230.
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WHC-SD-WM-DP-183, REV. 0

G E N E R A L
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
S96T1544-DUP

File ID: 28a2887.CNF

A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:

5/ 3/96 @13:21
EA28

28802. Sec

PEAK ANALYSIS

Peak height
Initial Final
969.1 969.1
623.8 623.8

4641.3 4641.3

Peak center
Initial Final

360.094 360.094
301.766 301.747
227.147 227.147

FWHM
Initial Final
10.000 3.104
10.000 3.174
12.000 4.091

Tau
Initial

5.000
5.000
6.000

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu236
2 Pu238

Am241
3 Pu239

Pu240

Totals:

AEA Peak Centroid
Frac Exp. Obs. Diff. FWHM

0.163 5.755 5.759 -.0040.01
0.101 5.487 5.490 -.0030.01

5.479 5.490 -.011
0.688 5.147 5.147 0.0000.02

5.144 5.147 -.003

0.952 <--valid peaks only-->

Count %err
Rate c/m @95

34.56 1.5
21.34 2.0

145.96 0.7

Activity
d/m uCi/ea
1780.9 0.802E-03
1496.8 0.674E-03
1146.5 0.516E-03
7371.6 0.332E-02
7371.6 0.332E-02

201.85

DETECTOR CALIBRATION
Energy(MEV) = 4.102 + (0.0046)*Channel
Energy range (MeV): 4.102 TO 6.457

Efficiency = 0.0198 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
101767.0
101766.0

96896.5
4870.5

% Recovery
100.000
99.999
95.214
4.786

Analyzed by:

Peak
ID
1
2
3

Final
0.902
0.984
1.560

DM

2262

<11



Spectrum 28a2887.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. G
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A-0004-1

WHC-SD-WM-DP-183, REV. 0
LABCORE Data Entry Template for Worklist# 8255

Analyst: I4L Instrument: PU01 Book#

Method: LA-943-128 Rev/Mod

Worklist Comment: Re-run of WL#7869. Use 0. 100 mL Sample Size. jfr 2May96.

S Type ' Sample# R A Test Matrix Group# Project

1 STD

2 BLNK-PREP

@PU23901 SOLID

@PU23901 SOLID

S96T000555 0 F @PU23901 SOLID 96000082 C-106 GRAB
Analytes Requested: PU23901 , PU23901E, PU23901T

S96T000555 0 F @PU23901 SOLID

Final page for worklist # 8255

An[ nature Date

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

2265

Page: 1

3 SAMPLE

4 DUP

AnayAt Signature Di



worklistrad Version 0.0 04/18/96
05/07/96 11:13

Page: 1WHC-SD-WM-DP-183, REV. 0

LABCORE Completed RadChem Report for Worklist#: 8255

Analyst: sp K) Instrument: ABI8 Book#24 3

Method: LA-793-/ Rev/Mod-j

Worklist Comment: Re-run of WL#7869. Use 0.100 mL Sample Size. jfr 2May96.

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

@PU23901
TPU23901
@PU23901
@PU23901
@PU23901
@PU23901

aPU23901

@PU23901
@PU23901

@PU23901

@PU23901
@PU23901

PU23

PU23

PU23
PU23

PU23

PU23
PU23
PU23

PU23
PU23

PU23
PU23

901
901T

901 E

SOLID

SOLID

SOLID

3.81E-02
100

1

3.76E-2
1 .02E+02
2.85E+00

98.688
102.000

2.850

% Recovery

% Recovery

% Ct. Error

901 SOLID 1 <3.56E-2 uCi/g

901T SOLID 100 9.80E+01 98.000 % Recovery

901E SOLID 1 1.00E+02 100.000 % Ct. Error

901 SOLID N/A 1.32E+00 887.0e-004 uCi/g

901T SOLID N/A 9.71E+01 O.De+000 % Recovery

901E SOLID N/A 2.09E+00 0.0e+000 % Ct. Error

901 SOLID 1.32E+O 1.28E+0 3.077 RPD

901T SOLID 100 9.63E+01 96.300 % Recovery

901E SOLID 1.00 1.93E+00 1.930 % Ct. Error

Final page for worklist# 8255

Analyst Signature Date Analyst Signature

Rei' er Signature Date

C(

Units shownfor QC (BLKIBKG) may not reflect the actual units.

2266

STD
STD
SID
BLNK-PREP

BLNK-PREP

SLNK-PREP

SAMPLE

SAMPLE

SAMPLE

DUP

DUP

DUP

S96T000555
S96T000555
S96T000555
S96TOO0555

S96T000555
S96T000555

Date



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: STD1

Pu 238 and 239/240: LA-943-128 (A-1) LIQUID STD

* p DATE COUNTED MAY-04-96 PU 236 AEA FRAC (C236) 0.690
STD SAMPLE VOLUME in mL SS 0.100 PU 238 AEA FRAC (C238) 0.013

'd SAMPLE DILUTION FACTOR DF 101000 PU 239 AEA FRAC (C239) 0.260
82656 RACER VOLUME in ml SPKV 0.100 TOTAL AT COUNTS 2603

* DIGEST DILUTION FACTOR DDF 1.7T0 AT COUNT TIME (MIN) 30
PU23901 TRACER BOOK NO 120B43 BACKGROUND in cpm (Bkg) 0.100

DETECTOR NUMBER 18 PU 236 cpm- 36,020
LiQUID EFFICIENCY FACTOR EFF 0.269 PU 238 cpn 0 .00

.... rRACER PREPARATION DATE 12/27195 PU 239 cpm 13.590
96004168 TRACER PREPARATION VALUE (dpm/mL) 2390.000 AEA COUNT TIME 480

'E:< PU-236 DECAY CORR'D VALUE (dpm/mL) 2193.273 Pu 2391240 pCi/L 3.7600E+01
0 PU-238 TRACER VALUE (dpm/mL 0.000

STANDARD BOOK NO 12412143

N/A STANDARD VALUE in pCi/mL 0.038

*WL.256

Decay Time = Date Counted - Tracer Preparation Date
W027809 Pu-236 Decay Cor'd Value = Pu-236 Preparation Value *[e to the power of {(-1n2 * Decay Time/1 040.95}]

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)" 1/EFF *C236*100/Pu-236 Decay Corrd Value * SPKV
S H2 Pu 239/240 pCiiL = (C239)(Pu 236 Decay Corrd Value)(SPKV)(1000mL/L)(DF)(DDF) I [(C236)(SS)(2220000 dpm/pCi)]

Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF ' C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery /100)
PR u 238 pC[/L = [(Pu 238 dpm)(DF)(DDF)(1000mL/L)J] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D9/L)(SS)}
Relative Counting Error = Square Root of [(1/(Pu 236 cpm * min)) + (1/ (Pu 238 or 239/240 cpm min))] 1.96 * 100

AKL

05061 6 Pu 2391240 pCinmL 3.76E-02 DETECTION
Relative Counting Error = 2.8% LEVELS

05/3M6 in pCilml-
Pu 2391240

03:00 PM 4.34E-03

C40SOAA Pu 236 Tracer Recovery = 101.5%

AKL Date: 06-Ma -96

Signature of Chemist: V i JFR Date: 31 " /.
STANDARD.W81 REV 1.0 943A28ML Ui

2267
1:.943128\OUT\PU8255.WBI 05/06196



WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: BLANK2

Pu 238 and 239/240: LA-943-128 (A-1) LIQUID / SOLID BLNK-PREP

DATE COUNTED MAY-04-96 PU 236 AEA FRAC (C236) 0.961
BLNK-PREP SAMPLE VOLUME in mL SS 0.100 PU 238 AEA FRAC (C238) 0.043

.'. SAMPLE DILUTION FACTOR DF 1.000 PU 239 AEA FRAC (C239) 0.000
8255 TRACER VOLUME in mL SPKV 0.100 TOTAL AT COUNTS 1806

DIGEST GRAMS of SOLIDSL DQ/L 0.8844 AT COUNT TIME (MIN) 30
9PU23901 TRACER BOOK NO 120B43 BACKGROUND in cpm (Bkg) 0.100

DETECTOR NUMBER 18 PU 236 cpm 35.300
SOUD EFFICIENCY FACTOR EFF 0.2686 PU 238 cpm 14680

rRACER PREPARATION DATE 12/27/95 PU 239 cpm 0.000
96004168 RACER PREPARATION VALUE (dpm/mL) 2390.00 AEA COUNT TIME 480

PU-236 DECAY CORR'D VALUE (dpm/mL) 2193.27 Pu 2391240 JCig 3.557E-02
0

II

AKL

PU-238 TRACER VALUE (dDm/mL) 0.00
9 lb

Decay Time = Date Counted -Tracer Preparation Date
Pu-236 Decay Corr'd Value = Pu-236 Preparation Value *[e to the power of ((-1n2 * Decay Time/1 040.95)]
Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)*C236*1 00(Pu-236 Decay Corrd Value ' SPKV*EFF)
Pu 239/240 pCi/g = (C239)(Pu 236 Decay Corrd Value)(SPKV)(1 000mL/L)(DF) / [(C236)(SS)(D g/L)(2220000 dpm/pCi)]
Pu 238 dpm = [(Total AT Counts / TC) - Bkg * I/EFF ' C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)
Pu 238 pCi/g = [(Pu 238 dpm)(DF)(1 000mL/L)J / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)j
Relative Counting Error = Square Root of [(1/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))l * 1.96 * 100

08*0M 9 Pu 239/240 pCi/g < 3.56E-02 DETECTION
Relative Counting Error = 100.0% LEVELS

in pCilg
Pu 239/240

0 Pu 238 pCilg 5.00E-02 3.56E-02
Relative Counting Error = 7.3% Pu 238
Pu 236 Tracer Recovery = 98.0% 3.56E-02

AKL Date: 06-May-96

Signature of Chemist: JFR Date:

BLANK.WB1 REV 1.0 a 943128ML

2268
1:\943128\OUT\PU8255.WB1 05/06196



WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: SAM3

Pu 238 and 2391240: LA-943-128 (A-1) LIQUID / SOLID 7 SAMPLE

M, : ' DATE COUNTED MAY-04-96 PU 236 AEA FRAC (C236) 0.389
SAMPLE AMPLE VOLUME in mL SS 0.100 PU 238 AEA FRAC (C238) 0,104

t' AMPLE DILUTION FACTOR DF 1.000 PU 239 AEA FRAC (C239) 0480
8266 RACER VOLUME in mL SPKV 0,100 TOTAL AT COUNTS 4414

IGEST GRAMS of SOUDS/L Dg/L.0.8844 AT COUNT TIME (MIN) 30
1PU23901 RACER BOOK NO 120B43 BACKGROUND in cpm (kg) 0100

. . DETECTOR NUMBER 18 PU 236 cpm 33,730
SOLID EFFICIENCY FACTOR EFF 0.269 PU 238 cpm 8.99

RACER PREPARATION DATE 12127/95 PU 239 cpm 3t900
96004168 RACER PREPARATION VALUE (dpm/mL) 2390.000 AEA COUNT TIME 480

IU-236 DECAY CORR'D VALUE (dpm/mL) 2193.273 Pu 239r240 Ci/g0
IPU-238 TRACER VALUE (dpm/mL) 0.000

FUSIONOI

. iDecay Time = Date Counted - Tracer Preparation Date
596T000666 Pu-236 Decay Corr'd Value = Pu-236 Preparation Value *[e to the power of {(-1n2 * Decay Time/1040.95})

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236*100/(Pu-236 Decay Cored Value* SPKV * EFF)
....Pu 239/240 pCi/g = (C239)(Pu 236 Decay Cored Value)(SPKV)(1 000mL/L)(DF) / [(C236)(SS)(D g/L)(2220000 dpn/pCi)]

Pu 238 dpm = [(Total AT Counts I TC) - Bkg * I EFF * C238] - (Pu-238 Tracer Value 'SPKV 'Pu 236 Tracer Recovery/ 100)
' u 238 pCVg = [(Pu 238 dpm)(DF)(1 000mLL)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)j
Relative Counting Error = Square Root of [(I /(Pu 236 cpm * min)) + (1/ (Pu 238 or 239/240 cpm min))] 1.96 * 100

001M9 Pu 239/240 pCUg 1.32E+00 DETECTION
Relative Counting Error = 2.1% LEVELS

...... In pCl~g
Pu 2391240

It0pl Pu 238 pCUg 2.99E-01 8.87E-02
Relative Counting Error = 3.4% Pu 238

'C4U*2tAB Pu 236 Tracer Recovery 97.1% 8.87E-02

Analyst: AKL Date: 06-May-96

Signature of Chemist L . JFR Date: 4 O 2

SAMPLE.WBI REV 1.0 61 9431281L 0

is

2269

:\9431 28CUTPU255.WB1 05/06/96



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: DUP4

Pu 238 and 239/240: LA-943-128 (A-1) LIQUID / SOLID
DATE COUNTED MAY-04-86 PU 236 AEA FRAC (C236) 0,374

DUP SAMPLE VOLUME in mL SS 0.100 PU 238 AEA FRAC (C238) 0,106
! : AMPLE DILUTION FACTOR DF 1.000 PU 239 AEA FRAC (C239) 0470

8265 RACER VOLUME in mL SPKV 0.100 TOTAL AT COUNTS 4563
DIGEST GRAMS of SOUDS/L D/L A07W T COUNT TIME (MIN) 30

PU23901 RACER BOOK NO 120B43 BACKGROUND in cpm (Bkg) 0.100
C DETECTOR NUMBER 18 PU 236 cpm 38.840

SOLID FFICIENCY FACTOR EFF 0.269 PU 238 cpm 10iO
Boo m TRACER PREPARATION DATE 12/27/95 U 239 cpm 48.810

96004168 TRACER PREPARATION VALUE (dpm/mL) 2390.000 AEA COUNT TIME 480
PU-236 DECAY CORR'D VALUE (dpm/mL) 2193.273 Pu 2391240 pCilg 1.2800E+00

1 PU-238 TRACER VALUE (dpmimL) 0.000

FUSION01I
Decay Time - Date Counted - Tracer Preparation Date

S96T000S66 Pu-236 Decay Corr'd Value = Pu-236 Preparation Value *[e to the power of {(-1n2 * Decay Time/1 040.95)]
Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236*100/(Pu-236 Decay Corrd Value * SPKV * EFF)
Pu 2391240 pCi/g = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(1000mL)(DF) / [(C236)(SS)(D g/L)(2220000 dpm/pCi)]
Pu 238 dpm = [(Total AT Counts / TC) - Bkg ' 1/EFF * C238 - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery/ 100)

0 Pu 238 pCi/g = [(Pu 238 dpm)(DF)(100mL/L)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)l
Relative Counting Error = Square Root of [(1 /(Pu 236 cpm min)) + (1 / (Pu 238 or 239/240 cpm min))] 1.96 100

Pu 239/240 pCilg 1.28E+00 DETECTION

Relative Counting Error = 1.9% LEVELS .

cain 96In pCilg
Pu 2391240

S. S P Pu 238 pCl~g 2.86E-01 8.49E-02
Relative Counting Error = 3.1% Pu 238

C-4GRB Pu 236 Tracer Recovery = 96.3% 8.49E-02

AKL Date: 06-Ma -96

LSignature of Chemist: v JFR Date: 8
SAMPLE.WB1 REV 1.0 (I 943128ML 0 1j

2270

:W43128\OLUT)PU8255.WB1

DUP



G E N E R A L

WHC-SD-WM-DP-183, REV. 0

Westinghouse Hanford Co.
A L P H A E N E R G Y A

Rev. 2.02
N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
WL8255-STD

File ID: 25a2598.CNF

Counted on:
Detector: A
Geometry number: 1
Count time:

5/ 4/96 @12: 5
EA25

28802. Sec

PEAK ANALYSIS

Peak height
Initial Final
1210.4 1210.4

15.3 15.3
14.7 14.7

513.9 513.9

Peak center
Initial Final

361.366 361.366
302.685 302.264
287.377 287.001
228.318 .228.318

FWHM
Initial Final
8.000 2.703

18.000 19.275
10.000 2.534
10.000 3.507

Tau
Initial
4.000
9.000
5.000
5.000

PEAK RESULTS
Peak Error Limit: 30%

eak AEA Peak Centroid Count
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m
1 Pu236 0.690 5.755 5.763 -.0080.01 36.02

Cm243 5.779 5.763 0.016
2 Am241 0.013 5.479 5.491 -.0120.09 0.70

Pu238 5.487 5.491 -.004
3 ???? 5.421 0.46
4 Pu239 0.260 5.147 5.151 -.0040.02 13.59

Pu240 5.144 5.151 -.007

Totals: 0.963 <--valid peaks only-->

%err
@95
1.5

16.3

16.5
2.4

Activity
d/m uCi/ea
228.2 0.103E-03
306.3 0.138E-03

4.6 0.209E-05
6.1 0.273E-05

84.4 0.380E-04
84.4 0.380E-04

50.31

DETECTOR CALIBRATION
Energy(MEV) = 4.101 + (0.0046)*Channel

Energy range (MeV): 4.101 TO 6.456
Efficiency = 0.1611 CPM/DPM

TOTAL.COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
25069.0
25069.1
24374.0

695.0

% Recovery
100.000
100.000
97.228
2.772

Analyzed by:

2271

Peak
ID
1
2
3?
4

Final
0.992
9.634
0.843
1.721

DM



Spectrum 25a2598.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc

WHC-SD-WM-DP-183, REV. 0

.4.
. 4.
................. 4
.......................................4

... 4.

.1

Display Max.:

........ 1....

.....................................................1.

2272

5873.4



Dump for AEA Spectrum:Raw Data
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91 19.
01 27.
11 58.
21 209.
31 379.
41 0.
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51 2.
61 1.
71 1.
81 0.
91 0.
11 0.

0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.
0.
0.
1.
0.
0.
2.
8.

15.
34.
81.

214.
225.

2.
2.

10.
3.

13.
17.
21.
19.
23.
57.

154.
701.

1537.
0.
1.
0.
0.
0.
0.
0.
0.
1.
1.
2.
1.
1.
0.

1.
1.
1.
2.
0.
0.
0.
2.
0.
1.
1.
2.
1.
1.
1.
3.
8.
5.

12.
22.
40.
85.

259.
93.

1.
1.
6.
8.

13.
10.
19.
15.
32.
69.

168.
674.

1303.
0.
0.
0.
0.
1.
1.
1.
0.
1.
2.
2.
1.
1.

1.
1.
0.
1.
0.
0.
0.
0.
1.
0.
2.
1.
2.
3.
1.
2.
2.

10.
11.
22.
23.
94.

328.
23.

3.
1.
1.
9.

12.
8.

21.
18.
21.
84.

198.
653.
817.

0.
0.
0.
1.
1.
0.
0.
1.
1.
0.
3.
2.
1.

0.
0.
1.
1.
0.
0.
0.
0.
0.
1.
2.
1.
0.
1.
2.

.2.
6.
3.
3.

22.
42.

111.
381.

9.
2.
3.
8.
5.

12.
10.
18.
19.
32.
78.

232.
547.
297.

0.
0.
0.
0.
0.
1.
0.
0.
1.
1.
0.
0.
2.

WHC-SD-WM-DP-183, REV. 0
0 0 n 11.

0.
0.
0.
1.
2.
1.
0.
1.
1.
0.
1.
2.
3.
2.
2.
6.
8.

18.
27.
24.

130.
507.

2.
1.
3.
7.
3.

23.
12.
12.
23.
38.
97.

277.
568.

49.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.

0.
2.
1.
0.
2.
0.
1.
1.
1.
1.
2.
2.
3.
7.
1.
3.
9.

15.
24.
41.

165.
554.

1.
0.
4.
8.
3.

24.
9.

11.
11.
37.
97.

313.
660.

12.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
2.
0.
1.

0.
0.
0.
2.
2.
1.
0.
0.
0.
1.
1.
0.
2.
3.
1.
4.
8.

15.
21.
39.

173.
583.

2.
0.
3.
5.
4.

21.
13.
14.
24.
42.

132.
357.
738.

2.
0.
0.
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0.
0.
0.
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WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
WL8255-BLK

File ID: 26a2699.CNF

A N A L Y S I S

Counted on:
Detector:
Geometry number:
Count time:

5/ 4/96 @12: 6
AEA26

28803. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
1106.9 1106.9 366.554 366.554

15.3 15.3 310.750 310.004

FWHM
Initial Final
10.000 2.721
40.000 44.803

Tau
Initial Final
5.000 0.902

20.000 5.247

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu236

Cm243
2 Am241

Pu238

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.961 5.755 5.764 -.0090.01 35.30 1.5
5.779 5.764 0.015

0.043 5.479 5.504 -.0250.21 1.58 15.1
5.487 5.504 -.017

Activity
d/m uCi/ea
1683.1 0.758E-03
2259.5 0.102E-02

78.7 0.354E-04
102.7 0.463E-04

1.004 <--valid peaks only--> 36.88

DETECTOR CALIBRATION
Energy(MEV) = 4.077 + (0.0046)*Channel
Energy range (MeV): 4.077 TO 6.433

Efficiency = 0.0214 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
17634.0
17634.6
17704.4

-70.4

% Recovery
100.000
100.003
100.399
-0.399

Analyzed by:

2274

G E N E R A L

'9
~i 42%;Q/t CCL

1/ 

Peak
ID
1
2

Totals:

DM



Spectrum 26a2699.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. C

1

....
.......

.... .... .... .... .1.

2275

6910.6

1



Raw Data Dum
1 0.

11 0.
21 0.
31 0.
41 0.
51 0.
61 0.
71 0.
81 0.
91 0.
01 0.
11 0.
21 0.
31 0.
41 0.
51 0.
61 1.
71 0.
81 0.
91 1.
01 0.
11 1.
21 0.
31 2.
41 1.
51 2.
61 5.
71 7.
81 2.
91 23.
01 12.
11 27.
21 27.
31 45.
41 116.
51 269.
61 565.
71 107.
81 0.
91 0.
01 0.
11 0.
21 0.
31 0.
41 0.
51 0.
61 0.
71 0.
81 0.
91 0.
11 0.

p for
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
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0.
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0.
1.
0.
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1.
1.
0.
0.
0.
3.
4.
8.

21.
15.
24.
30.
46.

128.
292.
624.
8.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.

AEA Spectrum:
0. 1.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
1. 0.
0. 0.
2. 1.
0. 0.
0. 1.
3. 0.
0. 3.
2. 1.
0. 0.
1. 1.
1. 1.
0. 4.
1. 0.
5. 1.
6. 8.
6. 8.

28. 17.
9. 11.

19. 18.
38. 40.
59. 53.
124. 135.
336. 442.
665. 830.

1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
1
0
0

1
1
0

YY~'rtJ-WM-'.--1-23, REV. 026a2699.CNF
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0.
0.
0.
1.
0.
-0.
0.
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0.
0.
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1.
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2.
3.
1.
4.
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18.
14.
33.
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158.
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0.
0.
0.
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3.
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0.
0.
0.
0.
2.
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0.
0.
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1.
2.
1.
1.
6.

13.
6.

17.
18.
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67.
163.
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1242.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.

0.
0.
0.
0.
0.

0.
0.

1.1
0.
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4.

1 .
2.
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2.
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0.
0.
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C
C
C
C
CI

1.
0
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2
0
1
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2
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2
1
1
1
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4
2
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7
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0
0
0
0
0
0
0
2
0
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0.
0.
0.
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0.
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0.
0.
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0.
0.
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0.
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0.
0.
1.
3.
5.
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15.
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28.
61.
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0.
0.
0.
0.
0.
1.
2.
0.
0.
0.
6.
0.
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0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
2.
0.
2.
0.
0.
0.
1.
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2.
2.
0.
0.
3.
8.

15.
11.
17.
29.
43.
81.
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0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
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G E N E R A L

WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
S96T0555-SAM

File ID: 27a2787.CNF

A N A L Y S I S

Counted on: 5/ 4/96
Detector: AEA27
Geometry number: 1
Count time:

PEAK ANALYSIS

@12: 7

28802. Sec

Peak height Peak center
Initial Final Initial Final
1059.2 1059.2 359.027 359.027
279.8 279.8 301.199 301.177
1405.7 1405.7 227.172 227.171

FWHM
Initial Final
10.000 2.687
10.000 2.923
12.000 3.573

Tau
Initial

5.000
5.000
6.000

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu236
2 Pu238

Am241
3 Pu239

Pu240

Totals:

AEA Peak Centroid
Frac Exp. Obs. Diff. FWHM

0.389 5.755 5.752 0.0030.01
0.104 5.487 5.486 0.0010.01

5.479 5.486 -.007
0.460 5.147 5.145 0.0020.02

5.144 5.145 -.001

0.952 <--valid peaks only-->

Count
Rate c/m

33.73
8.99

%err
@95
1.5
3.0

39.90 1.4

d/m
1229.1

446.0
341.6

1424.9
1424.9

Activity
uCi/ea

0.554E-03
0.201E-03
0. 154E-03
0.642E-03
0.642E-03

82.62

DETECTOR CALIBRATION
Energy(MEV) = 4.100 + (0.0046)*Channel
Energy range (MeV): 4..100 TO 6.456

Efficiency = 0.0280 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
41671.0
41671.0
39658.8

2012.2

% Recovery
100.000
100.000
95.171
4.829

Analyzed by:

2277

y"J

Peak
ID
1
2
3

Final
0.890
0.975
1.550

DM



Spectrum 27a2787.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

.3..
............ 3.
......................................... 3
................................................................. 3

.3...

.2

..... 2

1
1

............................................
........... 1.

1

2278

8807.2



Raw Data Dump
1 0.

11 0.
21 1.
31 0.
41 1.
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
1.
1.
1.
1.
2.
3.
2.
5.
3.
7.

15.
22.
30.
62.
96.

256.
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528.

2.
11.

9.
24.
55.

154.
334.
21.
38.
79.

194.
617.

1004.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
3.
0.
0.
0.

for
0.
0.
1.
0.
0.
1.
0.
3.
4.
1.
2.
3.
6.
8.
5.

12.
10.
24.
39.
56.

124.
273.
803.
269.

4.
12.
11.
24.
48.

161.
359.

21.
33.
81.

234.
558.
545.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.

AEA Spectrum:
0
1
2
0
0

4.
8.
8.

10.
20.
42.
76.

126.
285.
993.
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4.
12.
16.
20.
41.
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285.

24.
46.
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253.
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144.

0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.

1.
0.
0.
0.
1.
0.
1.
2.
1.
0.
3.
4.
2.
4.
9.
5.

14.
17.
34.
66.

133.
347.

1082.
31.

3.
12.
17.
33.
52.

172.
190.
20.
64.

126.
290.
527.

31.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.

27a2787
0.
0.
0.
0.
0.
1.
0.
2.
1.
2.
4.
2.
3.
4.
5.

10.
14.
28.
34.
74.
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1249. 1
5.
6.

12.
18.
27.
74.
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63.
32.
34.

112.
328.
624.

1.
0.
0.
0.
0.
0.
0.

*0.
1.
0.
1.
0.
0.
0.

.CWC-SD-WM-DP-183,
1.
1.
4.
0.
3.
0.
0.
2.
6.
5.
2.
2.
2.
4.
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8.
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50.
83.

160.
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2.
7.
5.

22.
44.
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375.
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0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
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0.
0.
0.
0.
1.
0.
0.
2.
0.
2.
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2.
3.
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16.
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42.
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1686.
4.
5.

16.
22.
26.
93.
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13.
27.
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457.
920.

0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
3.
0.
0.
0.

4.
8.
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10.
20.
53.
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1649.
7.

13.
9.

21.
47.
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14.
48.
82.
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1.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.

2279

REV.0
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0.
0.
1.
0.
3.
1.
2.
1.
4.
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1.
5.
1.
7.
8.

16.
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1370.
4.
5.

14.
23.
45.
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18.
35.
71.
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0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
1.
0.
0.

1.
1.
0.
2.
0.
0.
1.
2.
1.
2.
2.
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4.
9.
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11.
18.
29.
58.
93.
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994.

7.
3.
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26.
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22.
44.
69.
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0.
0.
0.
0.
0.
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WHC-SD-WM-DP-183, REV. 0

G E N E R A L
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
S96T0555-DUP

File ID: 28a2890.CNF

Counted on:
Detector: A
Geometry number: 1
Count time:

5/ 4/96 @12: 7
EA28

28802. Sec

PEAK ANALYSIS

Peak height Peak.center
Initial Final Initial Final
1284.6 1284.6 360.647 360.647
345.2 345.2 302.328 302.314

1729.6 1729.6 227.770 227.770
10.0 10.0 146.490 146.476

FWHM
Initial Final
10.000 2.610
8.000 2.852

10.000 3.583
148.000 1.000

Tau
Initial
5.000
4.000
5.000

74.000

PEAK RESULTS
Peak Error Limit: 30%

ID Isotope
1 Pu236

Cm243
2 Pu238

Am241
3 Pu239

Pu240

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m
0.374 5.755 5.764 -.0090.01 38.64

5.779 5.764 0.015
0.105 5.487 5.496 -. 0090.01 10.89

5.479 5.496 -. 017
0.470 5.147 5.153 -.0060.02 48.51

5.144 5.153 -.009
???? 4.779 0.79

%err
@95
1.4

2.7

1.3

10.1

Activity
dim uCi/ea
201.6 0.908E-04
270.6 0.122E-03
77.3 0.348E-04
59.2 0.267E-04

248.0 0.112E-03
248.0 0.112E-03

0.949 <--valid peaks only--> 98.03

DETECTOR CALIBRATION
Energy(MEV) = 4.105 + (0.0046)*Channel
Energy range (MeV): 4.105 TO 6.460

Efficiency = 0.1956 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
49576.0
49577.3
47440.6

2135.4

% Recovery
100.000
100.003
95.693
4.307

Analyzed by:

//X

A N A L Y S I S

Peak
ID
1
2
3
4?

Final
0.935
0.972
1.590
0.100

Totals:

DM4

2280



Spectrum 28a2890.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0
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Raw
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

WHC-SD-WM-DP-183, REV. GData
0
1
1
2
1
0
0
0
1
1
1
2
6
1
4
9

11
28
38
76

121
266
897
957

3
9

12
27
59

136
330
18
37
86

162
738

1629
0
0
0
0
0
0
1
0
0
0
1
0
0
0

Dump for
. 0.
. 0.
. 1.
. 1.
. 0.
. 0.
. 0.
. 2.
. 0.
. 1.
. 1.
. 4.
. 3.
. 3.
. 9.

13.
15.
21.
38.
53.

127.
295.

. 904.
. 499.
. 4.
. 2.
. 17.
. 22.
. 47.
* 176.

411.
* 30.
. 43.
. 91.
* 217.

722.
1485.

0.
. 0.
* 0.
* 0.
* 0.

0.
0.
0.
.0.
0.

. 1.

. 1.
0.

. 0.

AEA Spectrum:
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
1.
2.
3.
4.
8.

12.
21.
41.
79.

130.
355.

1053.
256.

2.
10.

9.
26.
58.

191.
457.

23.
53.
91.

218.
674.

1000.
0.
0.
0.
0.
0.
0.
2.
0.
0.
2.
2.
0.
0.

28a2890
1.
2.
0.

1
0
0
0
2
0
2
2
2
1
0
0
4
6
5
9

15
20
50
78

133
376

1157
93
10
5

12
32
67

205
351
31
53

110
254
631
424

0
0
0
0
0
1
0
0
0
0
1
0
0

1
0
1
1
0
2
3
.0
3
2
5

10
8

15
30
39
89

169
473

1395
25

2
9

17
41
81

212
239

30
53

124
311
656

90
0
0
0
0
0
0
0
0
0
2
1
0
0

1
0
3
1
2
0
1
2
0
1
2
16

6
13
29
54
90

185
511

1688
5
5

11
23
39
87

199
89
27
49

108
333
677

9
0
0
0
0
1
1
0
0
0
0
0
0
0

.CNF
0.
0.
0.

1.
0.
2.
0.
0.
1.
1.
1.
0.
3.
0.
2.
4.
1.
9.

12.
18.
28.
48.
98.

192.
611.

1949.
2.
8.

13.
30.
44.
80.

209.
23.
29.
80.

133.
371.
820.

1.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
4.
0.
0.

2282

1.
1.
1.
0.
0.
0.
1.
2.
3.
2.
1.
2.
5.
6.

11.
12.
20.
37.
64.

104.
197.
661.

2082.
5.
7.
7.

14.
46.
89.

231.
16.
26.
67.

151.
461.
878.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
0.

1
0
0
1
1
1
0
0
1
1
5
1
3
5
5
9

23
21
66

117
230
683

1941
4
6

11
16
49

103
256

12
38
60

148
594

1200
0
0
0
0
0
0
0
0
0
0
0
1
0
0

0.
0.
0.
1.
1.
1.
1.
3.
0.
2.
2.
2.
7.
3.
6.

13.
10.
25.
49.

104.
263.
737.

1522.
4.
8.
9.

24.
52.

131.
264.

22.
31.
89.

182.
655.

1425.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
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WHC-SD-WM-DP-183, REV. 0 Page: I

LABCORE Data Entry Template for Worklist# 8513

Analyst: Instrument: PU01 Book# /9 L

Method: LA-943-128 Rev/Mod

Worklist Comment: C-106.POTENTIAL ORGANIC LAYER.Determine SS using ludlum. new

S Type Sample# R A Test Matrix Group# Project

S96T001545 0

@PU23901 LIQUID

@PU23901 LIQUID

@PU23901 LIQUID 96000082 C-106 GRAB

Analytes Requested: PU23901 , PU23901E, PU23901T

S96T001545 0

Analyst Signature
5-DaJ

Datt

@PU23901 LIQUID

Final page for worklist # 8513

Aoignature Date

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

2283

1 STD

2 BLNK

3 SAMPLE

4 DUP



worklistrad Version 0.0 04/18/96
05/14/9612:43

Page:
WHC-SD-WM-DP-1 83, REV 0

LABCORE Completed RadChem Report for Worklist#: 8513

Analyst: akl Instrument: AB16 Book# / 43V_

Method: A -7/3 -ia Rev/Mod 13-t

Worklist Comment: C-106.POTENTIAL ORGANIC LAYER.Determine SS using ludlum. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

1 STD 0.PU23901 PU23901 LIQUID 3.81E-02 3.67E-2 96.325 % Recovery
1 STD 0 2PU23901 PU23901E LIQUID 1.00 2.98E+00 2.980 % Ct Error
1 STD 0. PU23901 P2L901T LIQUID 100 1.06E+02 106.000 % Recovery
2 BLNK 0 BPU23901 PU23901 LIQUID 1 <3.03E-5 uCi/mL

2 SLNK.. SPU23901 PU23901T LIQUID 100 1.09E+02 109.000 % Recovery
2 BLNK 0 8PU23901 PU23901E LIQUID 1.00 1.OOE+02 100.000 uCi/mL

3 SAMPLE S96T001545 0 . PU23901 PU23901 LIQUID N/A 426E-03 306.Oe-006 uCi/mL
3 SAMPLE S96T001545 0 0PU23901 PU23901T LIQUID N/A 5.98E+01 0.0e+000 % Recovery
3 SAMPLE 596T001545 0 EPU23901 PU23901E LIQUID N/A 2.23E+00 0.0&+000, % Ct. Error
4 DUP S96T001545 0 @PU23901 PU23901 LIQUID 4.26E-3 4.21E-3 1.181 RPD

4 DUP
4 DUP

S96T001545 0 aPU23901 PU23901T LIQUID 100 5.96E+01 59.600 % Recovery
S96T001545 0 2PU23901 PU23901E LIQUID 1.00 2.41E+00 2.410 % Ct Error

Final page for worklist# 8513

Analyst Signature Date Analyst Signature

Rev er Signatureo Date

tVck

Units shown for QC (BLK/BKG) may not reflect the actual units.

2284

Date

) S Lj e-A-



WHC-SD-WM-DP-1 83, REV. 0
WORKBOOK PAGE: STD1

Pu 238 and 239/240 : LA-943-128 (A-1) LIQUID I STD

DATE COUNTED Y,.,, PU 23 AEA FRAC (C236) 0.7
STD SAMPLE VOLUME in mL 88 :, O PU 238 AEA FRAC (C238) ... l.

3AMPLE DILUTION FACTOR DF 1.I PU 239 AEA FRAC (C239) t.2
8513 TRACER VOLUME in mL SPKV 4"4 S OTALATCOUNTS 281

IIGEST DILUTION FACTOR DDF T COUNT TIME (MIN)
PU23901 tRACER BOOK NO I M BACKGROUND In cpm (Bkg 0.10

DETECTOR NUMBER 1_ PU238cm 33.320
LIQUID EFFICIENCY FACTOR EFF 0.2T2 PU 238 cpmUJOG

RACER PREPARATION DATE 1212795 Pu 239 cpm 1 .1320

96004459 TRACER PREPARATION VALUE (dpn/mL) 2390.000 AEA COUNT TIME 4
PU-236 DECAY CORR'D VALUE (dpm/mL) 2183.074 3u 9/240 pCIL 3.6748E+01

0 PU-238 TRACER VALUE (dprn/mL 0.000,
STANDARD BOOK NO 124B43

N/A STANDARD VALUE in pCi/mL 0.038

WLss13
A. E Decay Time = Date Counted - Tracer Preparation Date

SWB27.t>: Pu-236 Decay Cor'd Value = Pu-236 Preparation Value '[e to the power of ((-1n2 Decay Time/1040.95}]
Pu 236 Tracer Recovery - (Total AT Counts / TC -Bkg)* 1/EFF *C236*100/Pu-236 Decay Corr'd Value * SPKV

SSEH Pu 239/240 pCiJL = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(1 000mIJL)(DF)(DDF) / [(C236)(SS)(2220000 dpm/pCi)
SPu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)

JP# Pu 238 pCi/L = [(Pu 238 dpm)(DF)(DDF)(1000mLL)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)l
Relative Counting Error - Square Root of [(1 (Pu 236 cpm * min)) + (I / (Pu 238 or 239/240 cpm min))] 1.96 * 100

Pu 239/240 pCi/mL 3.67E-02 DETECTION
Relative Counting Error = 3.0% LEVELS

oedome n pClImL
Pu 2391240

04:00 PM 4.26E-03

C-1 aRAP Pu 236 Tracer Recovery = 105.5%

Analyst: AKL Date: 13-May-96

inatureof Chemist JFR Date: 5 4
STANDAROWBi REV 1.0 9431 28Mt U

2285

1:\943128\OUT\PU8513.WB1 05/13/96



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: BLANK2

Pu 238 and 2391240: LA-943-128 (A-1) LIQUID I SOLID BLNK

DATE COUNTED MAY-. 4 PU236 AEA FRAC (C236 ... 74.

BLNK AMPLE VOLUME in mL SS PU 238 AEA FRAC (C238) ..

SAMPLE DILUTION FACTOR DF 1. PU 239 AEA FRAC (C239)
8513 RACER VOLUME in mL SPKV 0 TG OTAL AT COUNTS 1M_9_

DIGEST DILUTION FACTOR DDF AT COUNT TIME (MIN)
PU23901 RACER BOOK NO 12lS43 BACKGROUND in cpm B 0.1001

DETECTOR NUMBER PU 236cpm44
LIQUID EFFICIENCY FACTOR EFF 0.2717 PU238cpm 0.000

RACER PREPARATION DATE 12/27/95 PU 239 cpm 0.0
96004459 RACER PREPARATION VALUE (dpnVmL) 2390.00 AEA COUNT TIME ...

PU-236 DECAY CORR'D VALUE (dpm/mL 2183.07 Pu 2391240 pCUL - 3.029E-02

0 PU-238 TRACER VALUE (dpm/mL) 0.00

NIA

WLS513

*WB27R05..

AKL

Decay Time = Date Counted - Tracer Preparation Date

Pu-236 Decay Corr'd Value = Pu-236 Preparation Value *[e to the power of {(-ln2 * Decay Time/1 040.95)]

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)*C236*1 00/(Pu-236 Decay Corr'd Value * SPKV*EFF)

Pu 239/240 pCi/L = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(1000mL/L)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpm/pCi)]

Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1IEFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery /100)

Pu 238 pCi/L = [(Pu 238 dpm)(DF)(DDF)(1000mL/L)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D gIL)(SS)j

Relative Counting Error = Square Root of [(1/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))] * 1.96 * 100

6in3i7. ~ Pu 239/240 pCi/mL < 3.03E-05 DETECTION
Relative Counting Error = 100.0% LEVELS

osno/C in pCimL
NOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240

04:00 PM Pu 238 pCimL < 3.03E-05 3.03E-05
Relative Counting Error = 100.0% Pu 238

C-i0B GRABjj). Pu 236 Tracer Recovery = 109.3% 3.03E-05

Analyst: AKL Date: 13-May-96

Signatureof Chemist: JFR Date:

BLANK.WB REV 1.0 943128ML

2286

I:\943128\OUT\PU8513.WBI 05/13196



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: SAhl3

Pu 238 and 239/240: LA-943-128 (A-1) LIQUID / SOLID
DATE COUNTED MAY41 6 U 236 AEA FRAC (C236) %.x I

SAMPLE SAMPLE VOLUME In mL Ss tIOG U 238 AEA FRAC (C238) 4-...

AMPLE DILUTION FACTOR DF 1.f 'U 239 AEA FRAC (C239) C.M

8513 1TRACER VOLUME in mL SPKV <t1G OTAL AT COUNTS 77 13
DIGES DILUTION FACTOR DDF COUNT TIMEI) __

OPU23901 IRACER BOOK NO 12054$ <AKGROUND in cpm (Bkg) C.ICO

DETECTOR NUMBER ...... 1 U236cpm __...

LIQUID EFFICIENCY FACTOR EFF 0.272 U 238 cpm

'RACER PREPARATION DATE 12127/95 PU 239 cipm _.140

96004469 -RACER PREPARATION VALUE (dpm/mL) 2390.000 COUNT TIME

IU-236 DECAY CORR'D VALUE (dpmimL) 2183.074 Pu 2391240 IL 4.2633E+00

0 IU-238 TRACER VALUE (dpm/mL) 0.000

N/A
Decay Time = Date Counted - Tracer Preparation Date

S96TOO1545 Pu-236 Decay Corrd Value = Pu-236 Preparation Value '[e to the power of {(-n2 * Decay Time/1 040.95)]

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236*1 00/(Pu-236 Decay Cord Value* SPKV EFF)

W BS Pu 239/240 pCi/L = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(1 000mL1L)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpm/pCi)]
Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery /100)
Pu 238 pCi/L s [(Pu 238 dpm)(DF)(DDF)(1000mL/L)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/piCi)(D g/L)(SS)l

Relative Counting Error = Square Root of [(1 /(Pu 236 cpm * min)) + (1 (Pu 238 or 239/240 cpm * min))] 1.96 100

AKL

oe/1396 JPu 239/240 pCIlmL 4.26E-03 DETECTION
Relative Counting Error 2.2% LEVELS

* 10WlW In pCimL
Pu 2391240

I4 0 M Pu 238 pCimL 6.11E-04 3.06E-04
Relative Countin Error = 3.2% Pu 238
Pu 236 Tracer Recovery = 59.8% 3.06E-04

[Anal st: AKL Date: 13-May-96

[Signature of Chemist: JFR Date: L f 2
SAMPLEWB1 REV 1.0 6' 943128ML 1i

2287

I:\943128\OUT\PU8513.WB1

| SAMPLE I

05/13196



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: DUP4

Pu 238 and 2391240: LA-943-128 (A-1) LIQUID / SOLID DUP
ATE COUNTED MAY1-6 PU 238 AEA FRAC (C236) -. 161

DUP AMPLE VOLUME in mL SS ' .1" PU 238 AEA FRAC (C238) 0.101
AMPLE DILUTION FACTOR DF 1.001 PU 239 AA FRAC xC239 x .

8613 CER VOLUME in mL SPKV Tl1 OTAL AT COUNTS '

DIGEST DILUTION FACTOR DDF . AT COUNT TIME (MIN) ..

PU23901 CER BOOK NO 120B43 BACKGROUND in cpm (Bkg) 0.00
DETECTOR NUMBER 1lPU 236 cpm 1-. 7l

LIQUID EFFICIENCY FACTOR EFF 0.272 PU 238 cpm . ....

ERACER PREPARATION DATE 12127195 PU 239 cpm 71)

96004469 IRACER PREPARATION VALUE (dpm/mL) 2390.000 AEA COUNT TIME 4- a
PU-236 DECAY CORR'D VALUE (dpm/mL) 2183.074 Pu 2391240 IlL 4.2144E+00

0 PU-238 TRACER VALUE (dpm/mL) 0.000

N/A
Decay Time = Date Counted - Tracer Preparation Date

S9STOO1 646 Pu-236 Decay Cored Value - Pu-236 Preparation Value *[e to the power of {(-n2 * Decay Time/i 040.95)]

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236l100/(Pu-236 Decay Cored Value * SPKV * EFF)

W827808 Pu 239/240 pC/L = (C239)(Pu 236 Decay Cored Value)(SPKV)(100GmL/L)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpm/pCif)
Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)

SEHI' ,A Pu 238 pCi/L = [(Pu 238 dpm)(DF)(DDF)(1 000mL/L)j / [(Pu-236 Tracer Recovery /I 00)(2220000 dpm/pC1)(D g/L)(SS)]
Relative Counting Error = Square Root of [(1 /(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))] 1.96 100

0/13/' Pu 239/240 pCIlmL 4.21E-03 DETECTION
Relative Counting Error = 2.4% LEVELS

'Olo/S -In pCimL
Pu 239/240

040dPM )Pu 238 pCImL 6.17E-04 3.08E-04
Relative Counting Error = 3.6% Pu 238

C-106 GRAB , 1Pu 236 Tracer Recovery = 59.6% 3.08E-04

Analyst: AKL Date: 13-Ma -96

Signature of Chemist: JFR Date: /.5 M= P6
SAMPLE.WB1 REV 1.0 (a 943128ML

2288

1:\943128\OUT\PU8513.WB1 05/13196



WHC-SD-WM-DP-183, REV. 0

G E N E R A L
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
EWL8513-STD

File ID: 25a2512.CNF

A N A L Y S I S

Counted on: 5/11/96
Detector: AEA25
Geometry number: 1
Count time:

@ 9:54

28802. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
1166.3 1166.3 361.260 361.260

13.3 13.3 303.966 303.693
11.6 11.6 286.239 285.851

492.1 492.1 228.197 228.197

FWHM
Initial Final
10.000 2.651
10.000 6.404
10.000 3.968
10.000 3.193

Tau
Initial Final
5.000 1.031
5.000 2.105
5.000 1.258
5.000 1.669

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu236
2 Pu238

Am241

AEA
Frac

0.700
0.011

Peak Centroid Count
Exp. Obs. Diff. FWHM Rate c/m
5.755 5.759 -.0040.01 33.32
5.487 5.494 -.0070.03 0.50
5.479 5.494 -.015

3 ???? 5.412
4 Pu239 0.259 5.147 5.147 0.0000.01

Pu240 5.144 5.147 -.003

%err
@95
1.5

15.7

0.40 17.7
12.32 2.5

d/m
1552.5

31.9
24.4

Activity
uCi/ea

0.699E-03
0. 144E-04
0. 11OE-04

562.4 0.253E-03
562.4 0.253E-03

0.969 <--valid peaks only--> 46.14

DETECTOR CALIBRATION
Energy(MEV) = 4.097 + (0.0046)*Channel
Energy range (MeV): 4.097 TO 6.452

Efficiency = 0.0219 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
22860.0
22860.7
22342.4

517.6

% Recovery
100.000
100.003
97.736
2.264

Analyzed by: -
EM 13 11 ,6

2289

Peak
ID
1
2
3?
4

Totals:



Spectrum 25a2512.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

.4.

............... 4

................................... 4

.4.

.1
..........

........................... .

...................................................................

............................................................. I

2290

5683.3

1



Raw Data Du
1 0.

11 0.
21 0.
31 0.
41 0.
51 0.
61 0.
71 0.
81 0.
91 0.
01 1.
11 2.
21 1.
31 1.
41 1.
51 2.
61 1.
71 1.
81 2.
91 6.
01 25.
11 54.
21 163.
31 336.
41 1.
51 1.
61 1.
71 6.
81 12.
91 6.
01 8.
11 8.
21 21.
31 54.
41 118.
51 567.
61 1422.
71 0.

:81 0.
91 0.
01 0.
11 0.
21 0.
31 0.
41 0.
51 1.
61 0.
71 2.
81 0.
91 0.
11 0.

mp for
0.
0.
0.
0.
0.
0.
1 .
0.
0.
0.
0.

1.

0.
1.
3.
0.
4.
6.
9.

17.
55.

223.
140.

2.
1.
2.
4.
7.

11.
21.
13.
28.
47.

140.
690.

1486.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
4.
0.
0.
0.

AEA Spectrum:
0.
1.
0.
1.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
3.
0.
2.
2.

12.
15.
29.
75.

241.
55.

0.
2.
5.
4.

12.
7.

10.
8.

24.
58.

164.
653.

1204.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
3.
0.
0.

0.
0.
0.
0.
0.
1 .
0.
0.
1.
0.
0.
0.
1.
1.
2.
1.
2.
2.
5.

15.
13.
89.

324.
27.

2.
0.
3.
8.

13.
6.

20.
13.
32.
45.

182.
534.
676.

0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
1.
0.

1 .
0.
1.
0.
0.
0.
1.
2.
0.
1.
0.
0.
0.
2.
0.
3.
0.
0.

11.
17.
29.
93.

374.
2.
0.
2.
6.
7.

19.
11.
20.
15.
23.
65.

193.
563.
254.

0.
0.
0.

'0.
0.
0.
0.
0.
0.
2.
2.
0.
0.

0.
0.
0.
0.
0.
0.
1.
0.
3.
2.
0.
1.
0.
2.
0.
2.
2.
1.

15.
13.
42.
94.

454.
3.
2.
1.
9.
5.

14.
8.

14.
17.
21.
73.

240.
549.

37.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
2.
0.
1.

25a2512.CN

2291

WHCG-p-WM-Dfi-183, R;V.0
0. 0. 0.
0. 0. 0.
0. 1. 1.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
1. 0. 1.
0. 1. 0.
2. 0. 0.
1. 1. 1.
0. 1. 1.
2. 1. 1.
1. 3. 1.
0. 2. 0.
4. 4. 0.
2. 5. 2.

13. 5. 8.
15. 25. 24.
34. 38. 40.

134. 179. 182.
524. 583. 605.

3. 1. 1.
2. 1. 0.
1. 0. 3.
2. 5. 9.
6. 2. 5.

21. 12. 12.
6. 13. 6.
8. 5. 12.

19. 20. 15.
38. 38. 49.
67. 97. 95.

257. 333. 422.
683. 783. 899.

6. 1. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 1.
0. 0. 0.
1. 0. 0.
0. 0. 0.
1. 0. 0.
0. 0. 0.
4. 1. 2.
0. 1. 0.
0. 0. 1.

0.
1.
0.
0.
0.
1.
0.
0.
1.
0.
0.
0.
1.
2.
2.
3.
2.
6.

13.
17.
51.

177.
490.

2.
2.
3.
2.

10.
10.
12.

9.
22.
48.
95.

553.
1196.

0.
0.
0.
0.
0.
1.
1.
0.
1.
0.
0.
0.
0.
1.



*, b

G E N E R A L

WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
WL8513-BLK

File ID: 26a2613.CNF

A N A L Y S I S

Counted on: 5/11/96 @ 9:54
Detector: AEA26
Geometry number: 1
Count time: 28803. Sec

PEAK ANALYSIS

Peak height
Initial Final
1288.2 1288.2

18.2 18.2

Peak center
Initial Final

359.547 359.547
285.008 284.991

FWHM
Initial Final
8.000 2.628

12.000 6.415

Tau
Initial Final
4.000 1.127
6.000 2.753

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu236
2 Th228

AEA
Frac

0.974
0.017

Peak Centroid Count %err
Exp. Obs. Diff. FWHM Rate c/m @95
5.755 5.758 -.0030.01 34.54 1.5
5.400 5.415 -.0150.03 0.60 11.8

d/m
2629.9

63.1

Activity
uci/ea

0. 118E-02
0.284E-04

0.991 <--valid peaks only--> 35.14

DETECTOR CALIBRATION
Energy(MEV) = 4.104 + (0.0046)*Channel
Energy range (MeV): 4.104 TO 6.459

Efficiency = 0.0134 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
17020.0
17020.0
16867.1

152.9

% Recovery
100.000
100.000
99.102
0.898

Analyzed by:
EMB

2292

Peak
ID
1
2

Totals:



1 Legend: Raw =
Spectrum 26a2613. CN1WHC-SD-WM-DP-183, REV. 0

.... Modeled Peaks = 1,2,.., etc Display Max.: 7169.7

2
2
2
2

.........

...................................................................-
................................. 1..

1

2293



Raw

21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

AEA Spectrum:Data Dump for
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 1.
0. 0.
0. 1.
0. 1.
0. 1.
0. 0.
0. 0.
0. 1.
0. 1.
0. 1.
1. 0.
1. 1.
1. 2.
2. 4.
3. 2.

10. 9.
4. 7.
7. 11.

11. 12.
25. 18.
38. 54.

137. 150.
649. 600.
1476. 928.

0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
2. 2.
0. 0.
0. 0.
0. 0.

0.
0.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
2.
1.
7.
4.

15.
9.

10.
13.
29.
56.

173.
526.
382.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.

0.
0.
0.
0.
0.
0.

1.
0.
0.
0.
0.
0.
0.
1.
1.
0.

0.
2.
1.
0.
0.
0.
1.
0.
0.
0.
2.
1.

31.
4.

10.
13.
18.
52.

228.
520.
94.

0.
0.
1.
0.
0.
1.
0.
0.
0.
0.
1.
0.
0.

o.WHC-SP-WM-DP&183, RE.O
26a2613.CNF

0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 1.
0. 1.
0. 0.
1. 1.
0. 0.
0. 0.
1. 1.
0. 2.
0. 0.
1. 2.
1. 0.
2. 2.
0. 1.
0. 3.
2. 4.
4. 7.

10. 4.
15. 23.
10. 5.

7. 5.
6. 14.

18. 33.
62. 77.

262. 283.
650. 742.
13. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 1.
*0. 0.
0. 0.

0.
1.
0.
0.
0.
0.
0.
0.
1.
1.
2.
0.
0.
1.
0.
1.
0.
0.
1.
0.
0.
0.
0.
2.
1.
8.
3.

18.
4.
2.

13.
42.
58.

406.
986.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
1.
0.
0.
0.
2.

12.
7.

12.
9.
5.

16.
39.
77.

473.
1279.

0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
2.
0.
0.

0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
3.
5.
8.
5.
7.
8.

15.
46.

120.
684.

1633.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.

2294

6
14



G E N E R A L
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
S96T1545-SAM

File ID: 27a2700.CNF

WHC-SD-WM-DP-183, REV. 0

A N A L Y S I S

Counted on: 5/11/96 @ 9:55
Detector: AEA27
Geometry number: 1
Count time: 28802. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
734.5 734.5 359.307 359.307
468.3 468.3 301.399 301.396

3448.5 3448.5 227.480 227.480
15.5 15.5 147.787 147.782

FWHM
Initial Final
8.000 2.601
8.000 2.672

10.000 3.468
22.000 42.413

Tau
Initial Final
4.000 1.099
4.000 1.183
5.000 1.898
11.000 13.304

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu236
2 Pu238

Am241
3 Pu239

Pu240

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95
0.161 5.755 5.754 0.0010.01 19.83 2.0
0.100 5.487 5.488 -.0010.01 12.36 2.5

5.479 5.488 -.009
0.698 5.147 5.148 -.0010.02 86.14 1.0

5.144 5.148 -.004
???? 4.781 1.07 9.1

d/m
712.7
604.5
463.0

3032.9
3032.9

Activity
uCi/ea

0.321E-03
0.272E-03
0.209E-03
0. 137E-02
0. 137E-02

0.959 <--valid peaks only--> 118.33

DETECTOR CALIBRATION
Energy(MEV) = 4.102 + (0.0046)*Channel
Energy range (MeV): 4.102 TO 6.457

Efficiency = 0.0284 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
59244.0
59243.5
57318.4

1925.6

% Recovery
100.000
99.999
96.750
3.250

Analyzed by:
EMB r-

2295

A

Peak
ID
1
2
3
4?

Totals:



Spectrum 27a2700.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

.. 3.

................................... 3

.................................................................... 3

. . ... 3...

.2

... 1.
.... 1

2296

21950.5



Paw tata Dump
0.
1.
2.
0.
0.
0.
1.
2.
0.
1.
0.
4.
2.
4.
9.

19.
8.

10.
40.
53.

140.
334.

1420.
1487.

1.
3.
6.

13.
41.

183.
580.

3.
11.
19.
72.

409.
777.

0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.

for AEA Spectrum:
0.
3.
0.
0.
0.
0.
0.
4.
1.
1.
0.
3.
3.
4.

11.
9.

13.
12.
27.
57.

134.
424.

1703.
725.

1.
1.
8.

12.
35.

238.
575.

4.
11.
36.

100.
311.
456.

0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
2.
0.
0.
0.

0
1
1
1
1
0
0
0
3
3
1
4
7
6

10
8

12
15
40
54

162
492

2016
343

2
5
5
15
49

266
549

8
16
33

103
288
135

0
0
0
0
0
0
0
0
0
0
0
0
0

0.
0.
2.
3.
0.
0.
2.
1.
5.
1.
1.
1.
1.
3.

16.
13.

7.
20.
29.
68.

160.
591.

2462.
91.
1.
4.
6.

15.
53.

230.
290.

7.
21.
28.

115.
333.

29.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
3.
0.
0.

27a2
0.
0.
0.
0.
1.
0.
1.
4.
0.
0.
1.
3.
5.
4.

16.
10.
10.
17.
44.
75.

195.
748.

3018.
17.
4.
8.

12.
19.
61.

238.
116.

6.
17.
32.

144.
410.

4.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

700.CNF
1.
1.
0.
0.
0.
0.
2.
1.
2.
0.
0.
4.
3.

10.
11.
8.
9.

19.
33.
84.

178.
916.

3627.
2.
5.
0.

17.
20.
77.

210.
30.
11.
25.
39.

170.
459.

1.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
3.
0.
0.

WG-SD-WM-U'-1 83, [REV, C
0.
1.
0.
2.
3.
0.
1.
1.
C.
1.
2.
3.
0.
4.

20.
5.

11.
34.
48.
80.

227.
1011.
4082.

4.
5.
3.

17.
25.
95.

225.
5.

10.
21.
38.

216.
629.

0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
1.
1.
0.
0.

J

C

I
C
C
C

4

14
5

11
21
49

102
246

1112
4155

1
4

11
20
32
83

280
0
8
16
55

282
761
C
0
0
0
0
0
0
0
0
0
2
1
0
0

0.
0.
1.
1.
0.
2.

7.

1.
6.
4.
4.
2.
7.

22.
6.

13.
13.
42.
101.
281.
1194.
3750.

0.
0.
3.

13.
28.

128.
376.
2.

12.
12.
58.

405.
820.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
1.
0.
0.

2.
1.
1.
0.
1.
1.
0.
2.
0.
2.
0.
3.
5.

10.
6.

11.
15.
26.
61.

118.
311.

1307.
2717.

2.
1.

11.
6.

31.
159.
482.

4.
9.

22.
54.

398.
968.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.

2297



WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
S96T1545-DUP

File ID: 28a2801.CNF

Counted on:
Detector:
Geometry number: 1
Count time:

5/11/96
AEA28

A N A L Y S I S

@ 9:55

28803. Sec

PEAK ANALYSIS

Peak height
Initial Final
618.9 618.9
387.6 387.6

2946.3 2946.3
16.7 16.7
8.1 8.1

Peak center
Initial Final

360.528 360.528
302.352 302.349
227.738 227.738
153.212 153.184
147.525 147.123

FWHM
Initial Final
8.000 2.628
8.000 2.645

10.000 3.427
144.000 1.000
126.000 1.000

Tau
Initial
4.000
4.000
5.000

72.000
63.000

ID Isotope
1 Pu236

Cm243
2 Pu238

Am241
3 Pu239

Pu240

AEA Pea
Frac Exp.

0.161 5.755
5.779

0.101 5.487
5.479

0.690 5.147
5.144

0.013

PEAK RESULTS
Peak Error Limit: 30%

k Centroid Count
Obs. Diff. FWHM Rate c/m

5.765 -.0100.01 16.97
5.765 0.014
5.497 -.0100.01 10.61
5.497 -.018
5.154 -.0070.02 72.70
5.154 -.010
4.811 0.00 1.33
4.783 0.64

%err
@95
2.2

2.8

1.0

7.8
19.3

Activity
d/m uCi/ea
98.7 0.445E-04
132.5 0.597E-04
84.0 0.378E-04
64.3 0.290E-04

414.5 0.187E-03
414.5 0.187E-03

7.6 0.341E-05

0.965 <--valid peaks only--> 101.60

DETECTOR CALIBRATION
Energy(MEV) = 4.106 + (0.0046)*Channel

Energy range (MeV): 4.106 TO 6.461
Efficiency = 0.1754 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
50560.0
50560.0
49081.1

1478.9

% Recovery
100.000
100.000
97.075
2.925

Analyzed b . ,

5-II / l

2298

G E N E R A L

Peak
ID
1
2
3
4
5?

Final
1.088
1.100
1.912
0.100
0.100

Totals:



Spectrum 28a2801.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

.3.

........ 3.

................................. 3 .

..................................................................... 3

. .2

....... 2
2

..........

...... 1 .

2299

18824.9



Raw Data Du
1 0.

11 0.
21 0.
31 1.
41 0.
51 1.
61 1.
71 0.
81 2.
91 3.
01 2.
11 4.
21 6.
31 5.
41 11.
51 8.
61 11.
71 20.
81 26.
91 62.
01 108.
11 264.
21 1165.
31 1461.
41 3.
51 2.
61 4.
71 17.
81 28.
91 124.
01 378.
11 3.
21 7.
31 15.
41 70.
51 360.
61 793.
71 0.
81 0.
91 0.
01 0.
11 0.
21 0.
31 0.
41 0.
51 0.
61 0.
71 1.
81 1.
91 0.
11 0.

mp for
0.
0.
1.
1.
2.
0.
0.
1.
2.
3.
3.
1.
6.
6.

15.
7.

14.
10.
25.
55.

141.
355.

1357.
780.

0.
5.
6.

17.
28.

157.
468.

4.
6.

21.
61.

299.
692.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.

AEA Spectrum:
2.
1.
0.
0.
2.
0.
1.
2.
0.
2.
3.
2.
5.
6.
9.

16.
10.
26.
27.
55.

152.
416.

1665.
393.

0.
8.
6.

11.
43.

190.
495.

7.
10.
27.
49.

297.
447.

0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
2.
0.

0.
1.
0.
2.
0.
0.
0.
2.
1.
1.
6.
2.
4.
3.

14.
12.

5.
10.
32.
81.

151.
492.

1996.
131.

3.
2.
9.

14.
43.

217.
425.

8.
10.
28.
93.

265.
183.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.

28a2801.CNF
0. 0.
1. 2.
0. 0.
2. 1.
1. 1.
1. 0.
0. 0.
0. 0.
2. 0.
0. 2.
4. 0.
1. 3.
1. 4.

.7. 4.
17. 18.
11. 14.

8. 12.
25. 19.
34. 35.
70. 80.

171. 154.
560. 699.

2402. 2970.
25. 3.

2. 2.
7. 5.
9. 4.

12. 21.
45. 68.

212. 204.
249. 75.

7. 7.
10. 17.
30. 37.
98. 126.

271. 312.
43. 2.

0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
1. 0.
1. 0.
2. 0.
0. 0.
0. 1.

WHC-SD-WM-DP-1 a,2. 1.
0. 1. 0.
0. 0. 0.
1. 0. 1.
0. 2. 1.
0. 0. 0.
1. 0. 0.
3. 2. 4.
1. 1. 4.
0. 3. 2.
5. 5. 1.
3. 6. 10.

11. 4. 3.
7. 5. 4.

17. 18. 21.
9. 8. 9.

12. 13. 7.
14. 16. 17.
44. 45. 49.
87. 90. 110.

202. 181. 211.
860. 910. 971.

3308. 3562. 3387.
0. 1. 1.
2. 1. 5.
3. 3. 4.

12. 12. 12.
19. 24. 25.
65. 91. 98.

195. 199. 249.
21. 7. 0.
11. 7. 9.

6. 20. 15.
27. 40. 44.

160. 207. 253.
350. 478. 607.

0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 2.
1. 1. 2.
0. 0. 0.
0. 0. 0.

2300

REV. 01
0.
0.
0.
0.
1.
1.
1.
0.
1.
2.
3.
2.
4.

13.
11.
12.
25.

.61.
104.
269.
990.

2503.
2.
3.
6.
8.

27.
114.
323.

5.
12.
24.
54.

298.
718.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
0.



05/13/96 12:17
A-0004-1

WHC-SD-WM-DP-183, REV. 0
LABCORE Data Entry Template for Worklist# 8620

Analyst: & Y Instrument: PU01 1 Book# 4.'2A itY.

Method: LA-943-128 Rev/Mod

Worklist Comment: C-106.See S. Catlow. Sample Size is on traveler. new

S Type Sample# R A Test Matrix Group# Project

1 STD

2 BLNK-PREP

3 SAMPLE S96T002634 0

@PU23902 SOLID

@PU23902 SOLID

@PU23902 SOLID 96000082 C-106 GRAB

Analytes Requested: PU23801 , PU23801E, PU23901 , PU23901E, PU23901T

S96T002634 0

S96T002635 0

@PU23902 SOLID

@PU23902 SOLID 96000174 C-106 GRAB

Analytes Requested: PU23801 , PU23801E, PU23901 , PU23901E, PU23901T

S96T002635 0 @PU23902 SOLID

Final page for worklist # 8620

An

Data Entry Conmnents:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

2301

Page: I

4 DUP

5 SAMPLE

6 DUP

AK97

alyst Signature Diq*Analyst Signature Date



worklistrad Version 0.0 04/18/96
05/16/96 11:45

Page: 1
WHC-SD-WM-DP-183, REV. 0

LABCORE Completed RadChem Report for Worklist#: 8620

Analyst: jmv Instrument: PU01 4 )3 Book# W8 /3

Method: 2A-NX?-j25_ Rev/Mod B-)

Worklist Comment: C-106.See S. Catlow. Sample Size is on traveler. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

3.81E-02
100.
1.0.

100.
1.00

1
1

N/A
N/A

N/A

N/A

6.41E-1

100
1.00

2.OOE-1

1.00
N/A
N/A
N/A
N/A

N/A
3.63E-1

100.

1.00
1.12E-1

1.00

3.78E-2
8.85E+01

2.94E+00
<3.10E-2
9.40E+01
1 .0E+02

<3.10E-2

1 .0E+02

6.41E-01
8.68E+01
2.00E+00
2.00E-01
2.78E+00
6.31E-1

5.20E+01
2.61E+00
2.01E-1

3.62E+00
3.63E-01
9.21E+01

2.19E+00

1.12E-01
3.22E+00

3.57E-1
9.68E+01

2. 11E+00
1.00E-1

3.23E+00

99.213 % Recovery
88.500 % Recovery
2.940 % Ct Error

U

94.000 %
100.000 u

100.000 u
461.0e-004 U

0.Oe+000 %
0.Oe+000 %

461.0e-004 u
0.Oe+000 %

1.572 RPD

52.000 %
2.610 %
0.499 RPD
3.620 %

283.0e-004 u
0.Oe+000 %
0.0e+000 %

283.0e-004 u
0.Oe+000 %

1.667 RPD
96.800 %

2.110 %
11.321 RPD
3.230 %

Ci/g
Recovery

Ci/g

Ci/g
CI/g
ci/g
Recovery
Ct. Error

Ci/g

Ct. Error

Recovery
Ct Error

Ct. Erro
ci/g
Recovery
Ct. Error

Ci/g
Ct. Error

Recovery
Ct Error

Ct. Erro

Final page for worklist# 8620

Analyst Signature Date Analyst Signature

Revievr Signature Dat

Units shown for QC (BLK/BKG) may not reflect the actual units.

2302

STD
STD
STD
BLNK-PREP

BLNK-PREP

BLNK-PREP

BLNK-PREP

BLNK-PREP

SAMPLE

SAMPLE

SAMPLE

SAMPLE

SAMPLE

DUP

OUP

DUP

DUP
DUP

SAMPLE

SAMPLE

SAMPLE

SAMPLE

SAMPLE

DUP

DUP

DUP

DUP

DUP

@PU23902
@PU23902
&3PU23902
@PU23902
@PU23902
@PU23902
@PU23902

WP23902
@PU23902

@PU23902
SPU23902

@PU23902
@PU23902

@PU23902
aPU23902

@PU23902
@PU23902

@PU23902
@PU23902
@PU23902
@PU23902
@PU23902
&PU23902

@PU23902
@PU23902
@PU23902
@PU23902
@PU23902

PU23901
PU23901T

PU23901E

PU23901

PU23901T
PU23901E

PU23801

PU23801E
PU23901

PU23901T

PU23901E

PU23801

PU23801E

PU23901

PU23901T

PU23901E

PU23801
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WHG-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: STDI

Pu 238 and 239/240 : LA-943-128 (1-0) LIQUID STD

'p ADATE COUNTED MAY-15-96| PU 236 AEA FRAC (C236) 0.710
STD SAMPLE VOLUME in mL SS 0.100 PU 238 AEA FRAC (C238) 0.000

i SAMPLE DILUTION FACTOR DF 101.000 PU 239 AEA FRAC (C239) 0.271
8620 TRACER VOLUME in mL SPKV 0.100 TOTAL AT COUNTS 2586

TKf c DIGEST DILUTION FACTOR DDF tt 0 T COUNT TIME (MIN) 30
PU23902 TRACER BOOK NO 120843 BACKGROUND in cpm (Bkg) 0.370

j@W .N~f DETECTOR NUMBER 13 PU 236 cpm 33.580
LIQUID EFFICIENCY FACTOR EFF 0.316 PU 238 cpm 0.000

.x-rl TRACER PREPARATION DATE 12127195 PU 239 cpm 12.820
96004681 TRACER PREPARATION VALUE (dpm/mL) 2390.000 AEA COUNT TIME 480

PU-236 DECAY CORR'D VALUE (dpm/mL) 2177.267 Pu 239240 pCi/L 3.7809E+01
0 PU-238 TRACER VALUE (dprnmL 0.000

SaMp I$ :STANDARD BOOK NO 124B43
N/A STANDARD VALUE in jCi/mL 0.038

WL8620-STD
7 u C Decay Time = Date Counted - Tracer Preparation Date

WB27810 Pu-236 Decay Corrd Value = Pu-236 Preparation Value *[e to the power of {(-tn2 Decay Time/1040.95)]
Prepard &y Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)* 1/EFF *C236*100/Pu-236 Decay Corrd Value SPKV

MCB Pu 239/240 pCi/L = (C239)(Pu 236 Decay Corrd Value)(SPKV)(1000mL/L)(DF)(DDF) / [(C236)(SS)(2220000 dpm/pCi)j
_ h______Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery I 100)

JFR Pu 238 pCi/L = [(Pu 238 dpm)(DF)(DDF)(1000mL/L)] / [(Pu-236 Tracer Recovery/100)(2220000 dpn/pCi)(D g/L)(SS)]
Relative Counting Error = Square Root of [(1/(Pu 236 cpm * min)) + (I /(Pu 238 or 239/240 cpm min))] 1.96* 100

JMV

05116196 Pu 2391240 pCi/mL 3.78E-02 DETECTION
A Relative Counting Error = 2.9% LEVELS

051496n pCmL
An_ _ _ _ _ _ I_ Pu 239/240
12:00 PM 4.73E-03

C-106 GRAB Pu 236 Tracer Recovery = 88.5%

[Analst: JMV Date: 16-May-96

[Signature of Chemist: JFR Date: '7 71-
STANDARD.W81 REV 1.0 943128ML 6
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I:\943128\OUT\PU8620.WB /
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WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: BLANK2

Pu 238 and 239/240: LA-943-128 (B-0) LIQUID / SOLID
' DATE COUNTED MAY1SJS6 PU 236 AEA FRAC (C236) 1.000

BLNK-PREP SAMPLE VOLUME in mL SS 0.100 PU 238 AEA FRAC (C238) 80000

SAMPLE DILUTION FACTOR DF 1400 PU 239 AEA FRAC (C239) 0.000
8620 ITRACER VOLUME in mL SPKV 0.100 TOTALAT COUNTS 1935

DIGEST GRAMS of SOLIDS/ Dq/L A T COUNT TIME (MIN) 30
PU23902 TRACER BOOK NO 120s4 BACKGROUND in 0pm (Bkg) 0.370

DETECTOR NUMBER 13 PU 236 cpm 35,880
SOLID EFFICIENCY FACTOR EFF 0.3163 PU 238 cpm 0.000

TRACER PREPARATION DATE 12/27/95 PU 239 cpm 0.000
96004581 TRACER PREPARATION VALUE (dpm/mL) 2390.00 EA COUNT TIME 480

PU-236 DECAY CORR'D VALUE (dpm/mL) 2177.27 Pu 2391240 PCI/ = < 3.103E-02
0

NIA

4FR

J MV

Dat-C8626t

PU-238 TRACER VALUE (dpm/mL) 0.00

Decay Time = Date Counted - Tracer Preparation Date
Pu-236 Decay Corr'd Value = Pu-236 Preparation Value *[e to the power of ((-1n2 * Decay Time/1 040.95)]
Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)*C236*100/(Pu-236 Decay Corr'd Value * SPKV'EFF)
Pu 239/240 pCi/g = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(100mLIL)(DF) / [(C236)(SS)(D g/L)(2220000 dpm/pCi)]
Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)
Pu 238 pCi/g = [(Pu 238 dpm)(DF)(1 000mL/L)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)]
Relative Counting Error = Square Root of [(1 /(Pu 236 cpm * min)) + (I / (Pu 238 or 239/240 cpm * min))] * 1.96 * 100

05 1n9o Pu 239/240 pCiig < 3.10E-02 DETECTION
Relative Counting Error = 100.0% LEVELS

01f41 96 in pCilg
NOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240

12 0 PM Pu 238 pCi/g < 3.10E-02 3.1OE-02
Relative Counting Error = 100.0% Pu 238

cOHM -RAa Pu 236 Tracer Recovery = 94.0% 3.18E-02

Analst: JMV Date: 16-May-96

Signature of Chemist: JFR Date: /17

BLANK.WBl REV 1.0
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1:\943128\OUTWU0620.WBI

BLNK-PREP
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WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: SAM3

Pu 238 and 239/240: LA-943-128 (B-0) LIQUID / SOLID SAMPLE

DATE COUNTED MAY-154 PU 236 AEA FRAC (C236) 0.363
SAMPLE AMPLE VOLUME in mL Ss 0.100 PU238AEAFRAC (C238) 0.160

- .' AMPLE DILUTION FACTOR DF 1.000 PU239 AEA FRAC (C239) 0481
8620 RACER VOLUME In mL SPKV 0.100 TOTALATCOUNTS 5090

DIGEST GRAMS of SOLIDS/IL Dg/L 2."'' AT COUNT TIME (MIN) 30
PU23902 CERBOOKNO 120943 BACKGROUND in cpm (Bkg) 0.370

DETECTOR NUMBER 13 PU236 cpm 34.660

SOLID FFICIENCY FACTOR EFF 0.316 PU238 cpm 14.1$0

TRACER PREPARATION DATE 12127195 PU 239 cpm 47.200
96004681 TRACER PREPARATION VALUE (dpm/mL) 2390.000 AEA COUNT TIME 480

PU-236 DECAY CORR'D VALUE (dpm/mL) 2177.267 Pu 2391240 pCilg 4A126E-01
0 PU-238 TRACER VALUE (dpm/mL) 0.000

NIA
m Decay Time = Date Counted - Tracer Preparation Date

S96T002634 Pu-236 Decay Corr'd Value = Pu-236 Preparation Value *[e to the power of {(-1n2 * Decay Time/i 040.95)]

It tC Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236*100/(Pu-236 Decay Cortd Value * SPKV * EFF)

W827*10 Pu 239/240 pCilg = (C239)(Pu 236 Decay Cored Value)(SPKV)(1 000mLL)(DF) / [(C236)(SS)(O g/L)(2220000 dpnVpCi)]
y Pu 238 dpm =[(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value 'SPKV *Pu 236 Tracer Recovery / 100)

Miot Pu 238 pCi/g = [(Pu 238 dpm)(DF)(1000mLL)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)]
Relative Counting Error = Square Root of [(1 /(Pu 236 cpm* mm)) + (1/ (Pu 238 or 239/240 cpm * min))] 1.96 100

05/18/9$ Pu 239/240 pCl1g 6.41E-01 DETECTION
Ar tis0Me4l Relative Counting Error = 2.0% LEVELS

0514f94 In pCI/g
p i~N Pu 239/240

12 0*PM Pu 238 pCl/g 2.OOE-01 4.61E-02
Relative Counting Error = 2.8% Pu 238

c-o0e GRA : Pu 236 Tracer Recovery = 86.8% 4.61E-02

Aayt JMV Date: 16-May-96

ature of Chemist: JFR Date: Z' k2 YL
SAMPLE.WBI REV 1.0 (iI 943128ML

1:'943128\OUT\PU8620.WB1

Q
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WORKBOOK PAGE: DUP4

Pu 238 and 239/240: LA-943-128 (B-0)

WHC-SD-WM-DP-183, REV. 0
LIQUID / SOLID

ATE COUNTED MAY-15-O PU 236 AEA FRAC (C236) G.362
DUP AMPLE VOLUME In mL SS 0.100 U 238 AEA FRAC (C238) 0.150

AMPLE DILUTION FACTOR DF 1.000 U 239 AEA FRAC (C239) 0472
8620 RACER VOLUME In mL SPKV 0.100 OTAL AT COUNTS 3066

IGEST GRAMS of SOLIDS/IL Dg/L TCOUNT TIME (MIN) 301
PU23902 RACER BOOK NO 120845 CKGROUND In opm (Bkg) 0.370

DETECTOR NUMBER 13 U 236 cpm 20A70
SOLID EFFICIENCY FACTOR EFF 0.316 238 cpm .. 720

J b RACER PREPARATION DATE 12127/95 239 cpm 27A60
96004681 rRACER PREPARATION VALUE (dpm/mL) 2390.000 COUNT TIME 480

*e 4 PU-236 DECAY CORR'D VALUE (dpm/mL) 2177.267 Pu 2391240 pCig 6.3104E-01
0 PU-238 TRACER VALUE. (dpm/mL) 0.000

N/A
p # Decay Time = Date Counted - Tracer Preparation Date

S96T002634 Pu-236 Decay Cortd Value = Pu-236 Preparation Value *[e to the power of {(-1n2 * Decay Time/1 040.95)]
Pu 236 Tracer Recovery = (Total AT Counts I TC -Bkg) *C236*100/(Pu-236 Decay Corr'd Value * SPKV * EFF)

W x: Pu 239/240 JCi/g = (C239)(Pu 236 Decay Corrd Value)(SPKV)(1000mUL)(DF) I [(C236)(SS)( g/L)(2220000 dpm/pCi)]
Pheparld& P M P 238 dpm = [(Total AT Counts / TC) - Bkg * I/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery 1100)

MC> Pu 238 pCi/g = [(Pu 238 dpm)(DF)(1000mL/L)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)]
Relate Counting Error Square Root of [(i/(Pu 236 cpm min)) + (1 /f(Pu 238 or 239/240 cpm min))] 1.96 100

JMV

, 6 11 Pu 2391240 pCIlg 6.31E-01 DETECTION
AM,, ' < Relative Counting Error = 2.6% LEVELS

O6l 4/U6 in pCI/g

A ysraim Pu 239/240
12:OO PM Pu 238 pCilg 2.01E-01 7.71E-02

'aiei $ Relative Counting Error = 3.6% Pu 238
C-lOS GRAB Pu 236 Tracer Recovery = 52.0% 7.71E-02

Analyst: JMV Date: 16-May-86

Signature of Chemist k JFR Date: / 7 a .

SAMPLE.WB1 REV 1.0 U 9431iiML

2306
I:\943128\OUT\PU8620.WB1

U
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WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: SAM5

Pu 238 and 239/240: LA-943-128 (B-0) LIQUID I SOLID SAMPLE
DATE COUNTED MAY-1546 PU236 AEA FRAC (C236) 0449

SAMPLE AMPLE VOLUME in mL Ss 0.00 PU 238 AEA FRAC (C238) 0.129
AMPLE DILUTION FACTOR DF .000 PU 239 AEA FRAC (C239) 0418

8620 RACER VOLUME in mL SPKV 0.100 OTAL AT COUNTS 4260
IGEST GRAMS of SOLIDSL Dg/L c.U20 T COUNT TIME (MIN) 30

PU23902 RACER BOOK NO 12043 3ACKGROUND In cpm (Bkg 0.370
DETECTOR NUMBER 1 -U 236 com 34.A10

SOLID FFICIENCY FACTOR EFF 0.316 238 cpm IF 0.920
RACER PREPARATION DATE 12127/95 239cpm 32.060

96004581 TRACER PREPARATION VALUE (dpn/mL) 2390.000 COUNT TIME 480
N.. . PU-238 DECAY CORRD VALUE (dm/mL 2177.267 Pu 2391240 pCI1g 3.6289E-01

0 PU-238 TRACER VALUE (dprnmL) 0.000

N/A
.a I Decay Time = Date Counted - Tracer Preparation Date

£967002635 Pu-236 Decay Corr'd Value = Pu-236 Preparation Value *[j to the power of {(-1n2 * Decay Time/i 040.95}]
...".....N Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) 'C236*100/(Pu-236 Decay Corr'd Value * SPKV EFF)

Pu 239/240 pCi/g = (C239)(Pu 236 Decay Corrd Value)(SPKV)(1OOmLL)(DF) / [(C236)(SS)(D g/L)(2220000 dprn/pC)]
P Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value 'SPKV 'Pu 236 Tracer Recovery /100)

M Pu 238 pCi/g = ((Pu 238 dpm)(DF)(10GmL/L)l / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCl)(D g/L)(SS)]
Cr Relative Counting Error = Square Root of [(1/(Pu 236 cpm *min)) + (1 /(Pu 238 or 239/240 cpm min))] 1.96* 100

JFR

JMV'

06m/ Pu 2391240 pCI/g 3.63E-01 DETECTION
An"WO.'All Relative Counting Error 2.2% LEVELS

06/t4/9S In pCI/g
'A mism Pu 239/240

42;00PM Pu 238 pCI1g 1.12E-01 2.83E-02
Relative Counting Error = 3.2% Pu 238

C-401 RAB Pu 236 Tracer Recovery = 92.1% 2.83E-02

fAnal st JMV Date: 16-May-96

Si9nature of Chemist: JFR Date: =2Y:a
SAMPLE.WB1 REV 1.0 943128S

61
K)

2307
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WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: DUP6

Pu 238 and 239/240: LA-943-128 (B-0) LIQUID / SOLID
DATECOUNTED MAY-1I-5 236 AEA FRAC (C236) OA71

DUP AMPLE VOLUME in mL SS owIG 238 AEA FRAC (C238) 0.121
AMPLE DILUTION FACTOR DF 1.000 239 AEA FRAC (C239) 0A31

8620 CER VOLUME In mL SPKV 0.100 OTAL AT COUNTS 4258
77 DIGEST GRAMS of SOLIDSL /L D.32L T COUNT TIME (MIN) 30

PU23902 RACER BOOK NO 12054$ KGROUND in cpm (Bkg) 0.370
DETECTOR NUMBER 13 U 236 cpm 17.640

SOLID EFFICIENCY FACTOR EFF 0.316 U238 cpm _.60

TRACER PREPARATION DATE 12127195 PU 239 cpm 34.360
96004681 RACER PREPARATION VALUE (dpm/mL) 2390.000 COUNT TIME 480

PU-236 DECAY CORR'D VALUE (dpm/mL) 2177.267 Pu 2391240 pCiig 3.670E-01
0 PU-238 TRACER VALUE (dpnmL) 0.000

N/A
* Decay Time = Date Counted - Tracer Preparation Date

S96T002636 Pu-236 Decay Cored Value = Pu-236 Preparation Value *[e to the power of {(-ln2 * Decay Time/I 040.95}}
n Pu 236 Tracer Recovery - (Total AT Counts / TC -Bkg) *C23I*100/(Pu-236 Decay Corrd Value * SPKV * EFF)

W127819 ::t0: Pu 239/240 pCi/g = (C239)(Pu 236 Decay Corrd Value)(SPKV)(1000mUL)(DF) / [(C236)(SS)(D g/L)(2220000 dpm/pCi)j
Pu 238 dpm = [(Total AT Counts I TC) - Bkg * 1 /EFF * C238] - (Pu-238 Tracer Value *SPKV 'Pu 236 Tracer Recovery / 100)

MC VI> Pu 238 pCi/g = ((Pu 238 dpm)(DF)(1000mL/L)] / [(Pu-236 Tracer Recovery /100)(2220000 dpn/pCi)(D g/L)(SS)
Relative Counting Error = Square Root of [(1/(Pu 236 cpm *min)) + (I I (Pu 238 or 239/240 cpm *min))]* 1.96 * 100

JfR

JMV

Pu 239/240 pCI/g 3.57E-01 DETECTION
A ' Relative Countin Error = 2.1% LEVELS

In pCUg
Pu 239/240

f2 10*M Pu 238 pCl/g 1.00E-01 2.56E-02
..... Relative Counting Error = 3.2% Pu 238

c-looGRAB Pu 236 Tracer Recovery = 96.8% 2.56E-02

Analyst: JMV Date: 16-May-96

rSignature of Chemist JFR Date: /'
SAMPLE.WB1 REV 1.0 (I 943128ML "

DUP I

2308
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WHC-SD-WM-DP-183, REV. 0 U- tt9P9&

G E N E R A L
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
WL8620-STD

File ID: 19a1972.CNF

N-/5-Y

A N A L Y S I S

Counted on: 5/15/96
Detector: AEA19
Geometry number: 1
Count time:

@ 6:38

28804. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
1060.8 1060.8 359.948 359.948

8.4 8.4 303.260 302.386
12.8 12.8 286.007 285.832

457.6 457.6 228.262 228.262

FWHM
Initial.Final
10.000 3.099
8.000 2.861

12.000 2.183
12.000 3.815

Tau
Initial

5.000
4.000
6.000
6.000

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu236
2
3
4 Pu239

Pu240

AEA
Frac

0.710

0.271

Peak Centroid Count
Exp. Obs. Diff. FWHM Rate c/m
5.755 5.738 0.0170.01 33.58

5.473 0.45
5.397 0.28

5.147 5.132 0.0150.02 12.82
5.144 5.132 0.012

%err
@95
1.5
17.0
24.7
2.5

Activity
d/m uCi/ea
1687.9 0.760E-03

631.7 0.285E-03
631.7 0.285E-03

0.981 <--valid peaks only--> 46.40

DETECTOR CALIBRATION
Energy(MEV) = 4.082 + (0.0046)*Channel

Energy range (MeV): 4.082 TO 6.437
Efficiency = 0.0203 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
22700.0
22700.4
22630.6

69.4

% Recovery
100.000
100.002
99.694
0.306

Analyzed by:

Peak
ID
1
2?
3?
4

Final
1.073
0.480
1.212
1.741

Totals:

DM
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Spectrum 19a1972.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc

WHC-SD-WM-DP-183, REV. 0

.4.4

.................4

................................. 4

.. ..

Display Max.:

1
.... .............. 1....
........................................................ 1
........................... 1

23i0
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Raw Data Dum
0
0
0
0
0
1
2
0
1
1
1
0
1
0
1
0
3
5

10
11
22
49

197
362

0
2
1
7

10
6
8
8

23
42

135
685

1253
0
0
0
0
1
0
0
0
0
0
0
1
0
0

p for
0.
0.
0.
0.
0.
1.
2.
0.
1.
0.
0.
0.
1.
1.
0.
1.
0.
2.
3.
9.

19.
74.

223.
220.

1.
2.
2.
6

13
5

15
17
22
45

166
664

1037
1
0
0
0
0
1
0
0
0
0
2
0
0
0

AEA Spectrum:
0.
0.
1.
0.
0.
0.
1.
0.
0.
0.
2.
0.
2.
1.
1.
1.
2.
7.
28.

15.
25.
74.

288.
98.

1.
2.
5.
4.
5.
5.

11.
17.
27.
50.

187.
663.
592.

0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
6.
0.
1.

0.
1.
0.
0.
0.
2.
1.
2.
0.
0.
0.
1.
0.
1.
1.
0.
2.
5.
8.

15.
18.

104.
302.
23.

1.
3.
2.
4.

16.
10.
21.
16.
15.
62.

234.
570.
233.

0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
3.
0.
1.

19a1972
0.
1.
0.
0.
1.
1.
0.
0.
2.
1.
0.
1.
0.
1.
0.
1.
1.
8.
6.

11.
24.

105.
369.

10.
1.
1.
7.
2.

24.
6.
9.
8.

23.
82.

294.
603.

55.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

.CNF
0.
0.
0.
0.
0.
0.
3.
0.
2.
0.
1.
1.
1.
0.
1.
3.
1.
2.
7.

17.
35k-

107.
444.

2.
3.
1.
6.
6.

22.
8.
9.

10.
29.
88.

299.
719.

6.
1.
0.
0.
0.
0.
1.
1.
0.
1.
1.
1.
1.
1.

JjC-SD-V#M-DP-18,RE
0.
0.
0.
0.
1.
3.
0.
2.
1.
0.
1.
0.
2.
3.
1.
0.
5.
4.

15.

153.
485.

1.
0.
2.
7.
6.

20.
11.
12.
17.
47.
80.

370.
811.

0.
0.
0.
1.
0.
0.
0.
0.
1.
0.
1.
0,
0.
1.

1.
0.
0.
0.
0.
1.
1.
0.
0.
0.
1.
1.
3.
1.
3.
3.
7.

12.
21.
45--

167.
528.

1.
0.
3.
6.
5.

17.
12.

7.
18.
49.
99.

424.
973.

1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
2.
0.
0.
0.

1.
0.
0.
0.
1.
2.
1.
0.
0.
1.
0.
0.
1.
1.
0.
4.
5.
6.

14.
47.

185.
540.

1.
0.
3.
6.
8.
8.
6.
8.

19.
56.

100.
513.

1169.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.

V.0 0
1.
0.
0.
0.
1.
2.
0.
0.
1.
0.
0.
0.
1.
4.
3.
5.
7.

10.
15.
49.

223.
462.

1.
0.
2.
4.
8.

12.
17.

8.
16.
42.

109.
566.

1228.
0.
0.
0.
0.
0.
0.
0.
1.
1.
1.
2.
0.
0.
0.
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WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
WL8620-BLK

File ID: 20a2003.CNF

s-Is-- 9 ,

A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:

5/15/96 @ 6:39
EA20

28801. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
1018.7 1018.7 361.150 361.150

6.9 6.9 304.385 303.612
11.2 11.2 287.618 287.186

FWHM
Initial. Final
10.000 3.251
8.000 1.103
8.000 3.657

Tau
Initial
5.000
4.000
4.000

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA
ID Isotope Frac
1 Pu236 1.009
2 ????
3 Th228 0.017

Peak Centroid Count %err
Exp. Obs. Diff. FWHM Rate c/m @95
5.755 5.755 0.0000.01 35.86 1.5

5.491 0.16 42.0
5.400 5.415 -.0150.02 0.59 13.8

Activity
d/m uCi/ea
233.8 0.105E-03

5.3 0.240E-05

1.025 <--valid peaks only--> 36.46

DETECTOR CALIBRATION
Energy(MEV) = 4.094 + (0.0046)*Channel
Energy range (MeV): 4.094 TO 6.449

Efficiency = 0.1565 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
17066.0
17065.8
17576.7

-510.7

% Recovery
100.000
99.999

102.993
-2.993

Analyzed by:

G E N E R A L

Peak
ID
1
2?
3

Final
0.972
0.477
0.647

Totals:

DM

2312



Spectrum 20a2003.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

1
................. 1.

. .. . .... .. . . .. . ... . ... .. .. ... . .. .. .. . .. . . . . .

2313

5918.1

.....

........

........

........



Raw Data
1 0

11 0
21 0
31 0
41 0
51 0
61 2
71 4
81 0
91 1
01 0
11 0
21 2
31 0
41 0
51 1
61 1
71 1
81 0
91 1
01 0
11 0
21 3
31 0
41 0
51 2
61 3
71 12
81 8
91 5
01 6
11 15
21 24
31 52
41 142
51 587
61 1137
71 0
81 0
91 0
01 0
11 0
21 0
31 0
41 0
51 0
61 1
71 0
81 0
91 0
11 0

Dump for AEA Spectrum:
0.
1.
0.
0.
1.
0.
0.
1.
0.
0.
1.
1.
0.
1.
0.
1.
3.
0.
0.
1.
0.
2.
1.
1.
0.
1.
5.
7.
8.
9.

12.
13.
37.
57.

169.
657.

1224.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
0.

0
0
0
0
1
0
1
0
0
0
0
1
2
1
0
0
0
1
1
0
2
1
1
1
3
3
5
5

16
9

19
16
26
76

202
673

1070
0
0
0
0
0
0
0
0
0
0
3
0
0

20a2003.CNF WHC-SD-WM-DP-183, REV. 0
0. 2. 0. 0
0. 1. 1. 0
0. 0. 1. 0
1. 0. 0. 1
1. 0. 0. 0
0. 0. 0. 0
0. 4. 3. 1
0. 2. 1. 1
1. 0. 0. 0
0. 0. 1. 0
0. 0. 1. 1
0. 0. 0. 0
0. 1. 1. 0
0. 0. 1. 0
0. 1. 2. 0
0. 0. 0. 0
0. 0. 0. 0
0. 1. 1. 0
0. 0. 0. 1
1. 0. 1. 1

_-_-_.- 0 . 1
1. 2. 0. 0
2. 1. 0. 0
0. 2. 1. 1
0. 0. 0. 0
3. 2. 0. 0
8. 5. 7. 6
7. 6. 10. 12

12. 15. 20. 13
4. 13. 10. 14

10. 11. 14. 21
17. 20. 21. 18
47. 45. 44. 51
113. 105. 110. 134
341. 374. 487. 535
700. 859. 957. 1003

6. 1. 0. 1
0. 0. 0. 0
0. 0. 0. 0
0. 0. 0. 0
0. 0. 0. 0
0. 1. 1. 0
0. 0. 1. 1
0. 0. 0. 0
0. 0. 0. 1
1. 1. 0. 0
0. 0. 1. 1
1. 4. 0. 0
0. 1. 0. 0
0. 0. 0. 1

2314



WHC-SD-WM-DP-183, REV. i
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
S96T2634-SAM

File ID: 21a2109.CNF

A N A L Y S I S

Counted on:
Detector:
Geometry number: 1
Count time:

5/15/96 @ 6:39
AEA21

28800. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final.
838.9 838.9 358.480 358.480
370.3 370.3 300.779 300.701
1281.8 1281.8 227.446 227.444

FWHM
Initial-, Final
14.000 7.148
14.000 7.294
14.000 7.542

Tau
Initial
7.000
7.000
7.000

PEAK RESULTS
Peak Error Limit: 30%

ID Isotope
1 Pu236

Cm243
2 Pu238

Am241
3 Pu239

Pu240

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.353 5.755 5.756 -.0010.03 34.66
5.779 5.756 0.023

0.150 5.487 5.484 0.0030.03 14.76
5.479 5.484 -.005

0.481 5.147 5.140 0.0070.04 47.20
5.144 5.140 0.004

%err
@95
1.5

2.4

1.3

Activity
d/m uCi/ea

5526.3 0.249E-02
7418.9 0.334E-02
3203.1 0.144E-02
2453.4 0.111E-02
7374.9 0.332E-02
7374.9 0.332E-02

0.984 <--valid peaks only--> 96.62

DETECTOR CALIBRATION
Energy(MEV) = 4.071 + (0.0047)*Channel
Energy range (MeV): 4.071 TO 6.478

Efficiency = 0.0064 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
47126.0
47126.5
46377.8

748.2

% Recovery
100.000
100.001
98.412
1.588

Analyzed by:

G E N E R A L

Peak
ID
1
2
3

Final
2.084
2.285
2.801

Totals:

DM

2315



Spectrum 21a2109.CNF
I Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

3.
.. 3
............. 3
.. ----.. .................................. 3...

........................................ .....................3.
.............. 3

2
...... 2..
...............2.
.2.

. . . .1

................... 1...

.................................... 1.

................. 1

2316

9301.9

2

1
1



Raw Data Dump for
1 0. 0.

11 2. 0.
21 1. 0.
31 0. 0.
41 1. 0.
51 3. 0.
61 2. 3.
71 5. 0.
81 0. 0.
91 1. 0.
01 1. 1.
11 2. 3.
21 2. 4.
31 0. 3.
41 5. 6.
51 5. 4.
61 10. 6..
71 12. 11.
81 32. 32.
91 46. 44.
01 114. 119.
11 282. 317.
21 849. 944.
31 1010. 786.
41 4. 6.
51 4. 8.
61 13. 16.
71 27. 33.
81 63. 66.
91 242. 246.
01 406. 394.
11 24. 18.
21 23. 27.
31 80. 61.
41 188. 203.
51 602. 658.
61 743. 646.
71 1. 1.
81 2. 0.
91 0. 0.
01 1. 0.
11 1. 0.
21 0. 0.
.31 0. 2.
41 0. 2.
51 0. 0.
61 1. 0.
71 2. 2.
81 0. 1.
.91 1. 2.
11 1. 0.

AEA Spectrum:
0.
1.
0.
0.
1.
2.
2.
1.
2.
0.
1.
0.
1.
4.
4.

11.
10.
17.
40.
43.

106.
338.

1099.
573.

4.
9.

22.
34.
90.

271.
365.

19.
48.
82.

265.
706.
518.

0.
0.
0.
0.
0.
0.
1.
2.
0.
2.
3.
0.
0.

1.
1.
0.
0.
1.
0.
2.
0.
1.
1.
0.
1.
1.
3.
6.
6.
5.

14.
45.
53.

126.
408.
1163.
401.

6.
14.
10.
43.
93.

245.
342.
19.
37.
106.
293.
689.
362.

0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
0.
2.

21a21
0.
0.
1.
0.
3.
0.
3.
2.
0.
1.
0.
1.
3.
4.
3.
9.

12.
18.
40.
71.
147.
445.

1321.
225.

8.
11.
20.
46.
92.

320.
258.

23.
49.

112.
341.
736.
234.

1.
1.
0.
1.
1.
1.
0.
0.
0.
2.
1.
0.
1.

09.CNF
0.
1.
0.
0.
0.
0.
1.
1.
0.
3.
0.
1.
3.
4.
2.
8.
7.

27.
31.
70.

159-
476.

1390.
154.

4.
7.

20.
24.

136.
336.
204.

18.
57.

100.
402.
821.
126.

0.
1.
0.
0.
0.
0.
1.
0.
0.
3.
1.
0.
0.

WHC-SD-WM-DP-183, REV. 0
0. 0.
0. 2.
1. 1.
2. 1.
0. 0.
1. 0.
1. 1.
0. 0.
1. 1.
1. 3.
0. 1.
2. 2.
0. 1.
1. 2.
4. 6.
6. 8.

11. 11.
21. 28.
42. 47.
71. 86.

_i4.8-.-183-
564. 633.

1370. 1349.
81. 36.

9. 8.
10. 7.
21. 19.
35. 58.

129. 143.
356. 357.
138. 77.

29. 24.
42. 49.

119. 149.
461. 528.
799. 916.

86. 44.
0. 0.
1. 0.
0. 0.
1. 0.
0. 0.
0. 1.
0. 0.
1. 0.
1. 0.
1. 0.
0. 0.
2. 0.
0. 0.

0.
1.
0.
1.
0.
3.
2.
1.
1.
0.
1.
3.
4.
7.
5.
5.

14.
25.
39.

100.
--224.

727.
1377.

20.
5.

11.
16.
39.

170.
396.

53.
28.
60.

152.
566.
932.

18.
0.
0.
0.
0.
0.
0.
1.
0.
0.
5.
0.
0.
2.

0.
0.
1.
0.
1.
2.
0.
2.
0.
0.
2.
0.
2.
2.
5.
6.

14.
29.
48.
75.

224.
810.

1173.
7.
5.

14.
26.
47.

222.
395.

34.
29.
73.

163.
623.
860.

4.
0.
0.
1.
0.
0.
0.
1.
1.
1.
3.
0.
1.
0.



WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
S96T2634-DUP

File ID: 22a2203.CNF

A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:

5/15/96 @ 6:40
EA22

28802. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
522.8 522.8 358.902 358.902
226.4 226.4 300.675 300.638
792.6 792.6 226.057 226.056

FWHM
Initial-.Final
10.000 2.972
10.000 2.824
12.000 3.770

Tau
Initial

5.000
5.000
6.000

PEAK RESULTS
Peak Error Limit: 30%

ID Isotope
1 Pu236

Cm243
2 Pu238

Am241
3 Pu239

Pu240

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.352 5.755 5.762 -.0070.01 20.47
5.779 5.762 0.017

0.150 5.487 5.494 -.0070.01 8.72
5.479 5.494 -.015

0.472 5.147 5.151 -.0040.02 27.45
5.144 5.151 -.007

%err
@95
2.0

3.1

1.7

Activity
d/m uCi/ea
663.1 0.299E-03
890.2 0.401E-03
384.3 0.173E-03
294.4 0.133E-03
871.3 0.392E-03
871.3 0.392E-03

0.975 <--valid peaks only--> 56.63

DETECTOR CALIBRATION
Energy(MEV) = 4.111 + (0.0046)*Channel
Energy range (MeV): 4.111 TO 6.467

Efficiency = 0.0315 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
27894.0
27894.1
27185.3

708.7

% Recovery
100.000
100.000
97.459
2.541

Analyzed by:

G E N E R A L

Peak
ID
1
2
3

Final
0.753
0.725
1.199

Totals:

DM

2318



Spectrum 22a2203.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc

WHC-SD-WM-DP-183, REV. 0

Display Max.:

3..
........ 3 .
......................... 3
........................................................ 3
............................................................... 3

.2

.. 2.
............ 2.
.................. 2

1
1
..............
...................................
. .1 .

1
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Raw Data Dum
1 0.

11 4.
21 0.
31 0.
41 0.
51 1.
61 3.
71 0.
81 0.
91 2.
01 1.
11 3.
21 4.
31 5.
41 3.
51 8.
61 7.
71 19.
81 32.
91 50.
01 105.
11 239.
21 525.
31 154.
41 8.
51 10.
61 10.
71 27.
81 62.
91 128.
01 273.
11 25.
21 35.
31 61.
41 123.
51 367.
61 522.
71 0.
81 0.
91 0.
01 0.
11 1.
21 1.
31 0.
41 1.
51 1.
61 0.
71 1.
81 0.
91 0.
11 1.

p for
0.
1.
0.
0.
1.
1.
2.
1.
2.
1.
1.
0.
7.
6.
6.
6.

12.
18.
34.
59.

117.
265.
594.

69.
6.
8.

16.
29.
84.

163.
291.

18.
32.
76.

167.
300.
242.

1.
1.
0.
0.
0.
2.
0.
0.
2.
0.
1.
0.
1.
0.

AEA Spectrum:

1.
7.
4.
8.

15.
31.
28.
58.

127.
278.
630.

20.
5.

17.
16.
36.
58.

149.
187.

19.
44.
64.

154.
302.
102.

0.
0.
0.
0.
0.
0.
2.
0.
1.
0.
0.
0.
0.

5.
6.
4.

10.
16.
20.
26.
56.

133.
314.
702.

9.
7.
6.

26.
30.
77.

162.
100.

11.
44.
80.

181.
330.

12.
0.
0.
0.
0.
0.
1.
0.
1.
0.
1.
1.
0.
0.

22a2203
0.
0.
1.
1.
1.
1.
1.
3.
0.
2.
2.
4.
3.

10.
7.
8.

11.
18.
37.
73.

145.
365.
865.

3.
8.
9.

10.
47.
70.

182.
39.
22.
41.
94.

223.
367.

1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
2.
0.
0.

CNF
0.W
1.
1.
1.
2.
0.
1.
2.
2.
0.
0.
2.
5.
1.
4.
6.

10.
29.
42.
73.

394.
914.

4.
6.

14.
23.
35.
86.

141.
19.
26.
60.
99.

256.
360.

0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.
0.
0.
0.

HC-SD-WM-Qe-183

2320

0.
1.
2.
0.
0.
1.
1.
1.
3.
0.
2.
16.
3.
9.
8.

16.
28.
56.
68.

165
409.
924.

4.
7.

14.
31.
39.

109.
158.

10.
16.
61.
88.

302.
484.

0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.

2.
2.
0.
2.
2.
0.
0.
0.
2.
3.
5.
4.
3.
7.
5.

11.
29.
40.
93.

189--
413.
776.

8.
3.

13.
30.
52.

104.
165.

11.
17.
37.

136.
313.
578.

1.
0.
0.
1.
1.
0.
0.
0.
1.
0.
0.
1.
0.
0.

,REV.0
1.
0.
1.
0.
2.
0.
0.
4.
0.
0.
2.
3.
5.
6.

12.
16.
31.
43.
97.

202.
455.
528.

4.
3.

14.
31.
50.

118.
211.

14.
37.
54.

127.
370.
586.

0.
0.
0.
0.
0.
1.
0.
1.
1.
0.
0.
0.
0.
1.

0.
2.
0.
1.
1.
0.
0.
2.
1.
2.
1.
0.
5.
3.
7.
9.

13.
24.
66.
90.

237.
508.
304.

4.
5.

20.
25.
51.

158.
269.

16.
29.
62.

120.
422.
640.

0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
3.
0.
1.



WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
S96T2635-SAM

File ID: 23a2336.CNF

A N-ASL - P

A NA LY SI S

Counted on:
Detector: A
Geometry number: 1
Count time:

5/15/96 @ 6:41
EA23

28801. Sec

PEAK ANALYSIS

Peak height Peak center FWHM
Initial Final Initial Final_- Initial_-inal
987.3 987.3 359.806 359.806 10.000 3.277
268.7 268.7 301.495 301.452 10.000 3.729
1031.7 1031.7 227.226 227.225 12.000 4.357

Tau
Initial
5.000
5.000
6.000

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu236
2 Pu238

Am241
3 Pu239

Pu240

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.449 5.755 5.746 0.0090.02 34.51
0.129 5.487 5.478 0.0090.02 9.92

5.479 5.478 0.001
0.418 5.147 5.136 0.0110.02 32.06

5.144 5.136 0.008

%err
@95
1.5
2.9

1.6

Activity
d/m uCi/ea
1170.0 0.527E-03
457.7 0.206E-03
350.6 0.158E-03

1065.1 0.480E-03
1065.1 0.480E-03

0.996 <--valid peaks only--> 76.49

DETECTOR CALIBRATION
Energy(MEV) = 4.091 + (0.0046)*Channel
Energy range (MeV): 4.091 TO 6.446

Efficiency = 0.0301 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
36855.0
36856.2
36716.0

139.0

% Recovery
100.000
100.003
99.623

0.377

Analyzed by:

2321

G E N E R A L

Peak
ID
1
2
3

Final
0.992
1.074
1.738

Totals:

DM



Spectrum 23a2336.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0
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Raw Pata Dum
1 0.

11 0.
21 0.
31 0.
41 2.
51 0.
61 0.
71 3.
81 0.
91 4.
01 2.
11 2.
21 0.
31 4.
41 2.
51 5.
61 3.
71 8.
81 13.
91 26.
01 59.
11 177.
21 642.
31 537.
41 5.
51 2.
61 12.
71 25.
81 45.
91 160.
01 283.
11 16.
21 39.
31 73.
41 171.
151 664.
161 1122.
71 2.
181 0.
191 0.
01 0.
11 0.
21 0.
31 0.
41 0.
151 1.
161 0.
71 1.

181 1.
[91 1.
11 0.

p for
0.
0.
1.
1.
1.
0.
1.
3.
1.
0.
1.
0.
3.
1.
0.
3.
3.

12.
25.
39.
67.

215.
688.
277.

4.
5.

10.
21.
51.

151.
323.
22.
33.
57.

210.
632.
925.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
2.
0.
1.
0.

AEA Spectrum:
1.
0.
0.
0.
1.
1.
2.
1.
0.
2.
0.
0.
1.
1.
6.
3.
5.
9.

16.
38.
90.

253.
822.
157.
2.

10.
10.
21.
48.

184.
311.

19.
30.
70.

211.
633.
557.

0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.

0.
0.
2.
2.
0.
0.
3.
2.
3.
1.
3.
3.
1.
3.
1.
3.
8.

15.
19.
35.
95.

305.
934.

51.
2.
1.

10.
19.
72.

203.
212.

20.
42.
96.

256.
633.
216.
0.
0.
1.
0.
0.
0.
1.
0.
0.
1.
1.
0.
0.

23a2336
2.
1.
0.
0.
2.
0.
4.
1.
1.
1.
2.
0.
3.
6.
5.
7.
8.

13.
19.
41.
77.

348.
970. 1
14.
3.

10.
20.
23.
95.

209.
173.
19.
42.
91.

309.
641.

47.
0.
0.
1.
1.
0.
0.
0.
0.
0.
1.
3.
0.
0.

CNF
1.
0.
0.
0.
0.
0.
2.
1.
1.
1.
1.
1.
2.
1.
3.
4.
6.

13.
21.
50.
112.
344.
046.

2.
3.
6.

16.
24.
74.

192.
78.
28.
36.
110.
352.
716.
13.
0.
0.
1.
1.
0.
0.
1.
0.

0.
0.

1

WHC-SD-WM-DP-183, REV. 0
1. 0. 0.
1. 0. 3.
0. 1. 1.
0. 0. 1.
0. 0. 1.
2. 2. 2.
2. 1. 3.
1. 1. 2.
1. 0. 0.
0. 1. 0.
0. 1. 0.
3. 2. 2.
2. 4. 1.
1. 3. 0.
3. 7. 8.
3. 6. 1.
3. 10. 8.

15. 14. 13.
21. 21. 27.
52. 48. 57.
I16. -149-- 133. 1
411. 450. 509. 5
198. 1140. 1049. 8

2. 3. 4.
5. 7. 5.

11. 5. 5.
17. 18. 19.
35. 39. 37.
95. 106. 112. 1
194. 227. 240. 2
26. 15. 16.
18. 21. 27.
63. 54. 49.
96. 109. 111. 1

376. 503. 569. 5
833. 899. 1045. 11

1. 1. 0.
0. 1. 0.
0. 0. 0.
0. 1. 1.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 1.
0. 0. 0.
0. 0. 0.
1. 0. 0.
0. 4. 1.
0. 0. 0.
0. 0. 2.
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0.
1.
1.
1.
1.
1.
0.
0.
0.
1.
2.
2.
0.
2.
7.
4.

14.
13.
26.
62.
58.
26.
40.
2.
6.

12.
17.
39.
15.
75.
18.
32.
68.
59.
67.
53.
0.
0.
1.
1.
0.
1.
0.
0.
0.
1.
2.
1.
C.
0.



G E N E R A L

WHC-SD-WM-DP-183, REV. 0 /- z.A
Westinghouse Hanford Co. /

A L P H A E N E R G Y A N A L Y S I S
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
S96T2635-DUP

File ID: 24a2439.CNF

Counted on:
Detector: A
Geometry number: 1
Count time:

5/15/96 @ 6:42
EA24

28802. Sec

PEAK ANALYSIS

Peak height Peak center FWHM
Initial Final Initial Final- Initial..Final
938.5 938.5 359.971 359.971 10.000 4.017
245.4 245.4 301.718301.601 12.000 3.957
992.0 992.0 227.542 227.540 14.000 5.139

Tau
Initial
5.000
6.000
7.000

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu236
2 Pu238

Am241
3 Pu239

Pu240

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.471 5.755 5.749 0.0060.02 37.54
0.121 5.487 5.481 0.0060.02 9.62

5.479 5.481 -.002
0.431 5.147 5.140 0.0070.02 34.35

5.144 5.140 0.004

%err
@95
1.5
3.0

1.5

Activity
d/m uCi/ea
203.3 0.916E-04
71.0 0.320E-04
54.3 0.245E-04

182.3 0.821E-04
182.3 0.821E-04

1.022 <--valid peaks only--> 81.51

DETECTOR CALIBRATION
Energy(MEV) = 4.093 + (0.0046)*Channel
Energy range (MeV): 4.093 TO 6.449

Efficiency = 0.1884 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
38292.0
38290.8
39129.5

-837.5

% Recovery
100.000
99.997

102.187
-2.187

Analyzed by:

2324

Peak
ID
1
2
3

Final
1.047
1.058
1.803

Totals:

DM



Spectrum 24a2439.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0
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Raw Data Dum
1 0.

11 1.
21 1.
31 0.
41 1.
51 1.
61 2.
71 0.
81 0.
91 0.
01 0.
11 3.
21 1.
31 4.
41 2.
51 5.
61 6.
71 4.
81 19.
91 34.
01 62.
11 198.
21 661.
31 648.
41 4.
51 4.
61 12.
71 12.
81 48.
91 144.
01 265.
11 6.
21 30.
31 57.
41 160.
51 674.
61 1118.
71 0.
81 0.
91 1.
01 0.
11 1.
21 0.
31 1.
41 0.
51 0.
61 2.
71 1.
81 2.
91 0.
11 1.

p for
0.
1.
0.
1.
2.
0.
1.
2.
1.
1.
2.
3.
2.
0.
0.
3.
6.

11.
15.
40.
71.

240.
709.
462.

2.
2.
8.

20.
55.

175.
280.

10.
27.
62.

215.
722.
932.

0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
2.
0.
0.
0.

AEA Spectrum:
1.
0.
2.
0.
3.
3.
3.
4.
0.
0.
1.
0.
1.
3.
4.
2.
4.
5.

22.
31.
84.

261.
823.
256.

0.
3.
8.

15.
51.

174.
283.

13.
30.
62.

255.
728.
690.

0.
0.
1.
1.
0.
1.
0.
0.
0.
1.
2.
0.
1.

0.
1.
0.
1.
0.
1.
3.
2.
0.
1.
1.
2.
3.
6.
7.
6.
3.

12.
15.
40.
74.

321.
897.
124.

8.
5.

13.
19.
76.

206.
269.

15.
36.
91.

293.
693.
400.

0.
0.
0.
0.
1.
0.
0.
1.
0.
0.
4.
2.
0.

24a2439.CNF
0. 0.
0. 2.
0. 1.
1. 1.
1. 0.
0. 0.
5. 0.
0. 1.
2. 2.
1. 1.
1. 1.
0. 1.
0. 2.
1. 3.
2. 1.
2. 3.
3. 7.
8. 14.

21. 20.
44. 39.

101. 109-.
372. 402.
910. 991.

59. 9.
6. 3.
5. 5.

11. 13.
23. 26.
82. 79.

209. 198.
166. 121.
11. 22.
31. 35.
76. 111.

324. 352.
743. 750.
152. 33.

0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
1. 3.
0. 0.
0. 0.
1. 0.
1. 1.
1. 3.
0. 0.
2. 0.

WHC-SD-WV'--'- 3, Fi

0..

0.1
1.

2.1.

15.
29.

4.
5.
5.
15.
2.
42.31.

11.22.

457.
113.

4.
5.
5.

8.

1.
0.

22.

57.
11.
4.
0.

44.
83.

1.
0.
0.

07.

1.
0.
0.
1.

0.
0.

1.
2.
0.
1.

1.
0.
2.
0.
0,
0.
1.
0.
2.
0.
0.
CI1.
2:
1
4.
3.
7.

10.
22.
53.

-156--
501.

1062.
1.
7.

11.
19.
25.

118.
236.

20.
17.
40.

134.
497.
909.

0.
0.
1.
0.
0.
1.
0.
0.
0.
1.
1.
1.
0.
1.

2.
0.
0.
1.
3.
2.
0.
0.
1.
1.
1.
0.
1.
3.
3.
5.
3.

11.
26.
60.

__162.
555.

1105.
1.
2.
8.

11.
23.
98.
231.
12.
25.
51.

139.
552.
980.

0.
0.
0.
0.
0.
0.
0.
1.
0.
2.
2.
1.
0.
1.

232G

v.
1.
1.
1.
2.
0.
1.
1.
0.
0.
0.
1.
2.
2.
3.
0.
5.
4.

10.
31.
49.

205.
599.
895.

5.
3.
8.

16.
52.

135.
261.

13.
18.
52.

175.
574.
963.

0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
4.
0.
1.
2.



Analyst Signature

Final page for worklist # 8858

Date Analyst Signature ate

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

2327

05/17/96 15:40 WHC-SD-WM-DP-1 83, REV U Page: I
A-0004-1 LABCORE Data Entry Template for Worklist# 8858

Analyst: fn\- Instrument: PU01 4 1? Book# Sigj%3

Method: LA-943-128 Rev/Mod

Worklist Comment: C-106. RUSH. Determine sample size using ludlum. new

S Type Sample# R A Test Matrix Group# Project

1 STD @PU23901 SOLID

2 ELNK-PREP @PU23901 SOLID

3 SAMPLE S96T001036 0 F @PU23901 SOLID 96000174 C-106 GRAB

Analytes Requested: PU23901 , PU23901E, PU23901T

4 DUP S96T001036 0 F @PU23901 SOLID

5 SAMPLE S96T001563 0 F @PU23901 SOLID 96000174 C-106 GRAB

Analytes Requested: PU23901 , PU23901E, PU23901T

6 DUP S96T001563 0 F @PU23901 SOLID



1

worklistrad Version 0.0 04/18/96
05/21/96 10:11

WJC-SD-WM-0R- 183, REV. 0

LABCORE Completed RadChem Report for Worklist#: 8858

Analyst: jmv Instrument: PU01i#/ K Book# /1,P____

Method: 4 -4-/dZ Rev/Mod Afi0

Worklist Comment: C-106. RUSH. Determine sample size using ludlum. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

STD-
SD

STD -

BLNX-PREP
ELNK-PRfP

BLNK-PREP

SAMPLE

SAMPLE

SAMPLE

DUP

DUP

DUP

SAMPLE

SAMPLE

SAMPLE

DUP

DUP

DUP

S96T001036

896T001036
S96T001036

S96T001036

896T001036
S96T001036
S967001563

596T001563
596T001563

896T001563

896T0O1563
S96T001563

*PU23901

*PU23901

*PU23901

*PU23901

OPV23901
PU23901

OPU2390.1
*PU23901
*PU23901

*PU23901

*PU23901

*PU23901

*PU23901

OPU23901
*Pf23901

*PU23901

*Pt23901

*PU23901

PU23901

PU23901T

PV239018

PM23901

PU23901T

PU23901E

PU23901
PU23901T
PV239018

PU23901

PU23901T
PU239013

PU23901
PU23901T

PU23901E
PU23901

P123901T

PU23901E

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

3.813-02

100

1

1

100

1

N/A

N/A

N/A

1.20Z+0

100

1.00

N/A

N/A

N/A

1.653+0

100

1.00

3.733-2

8.84E+01

2.993+00

<1.60E-2

1.033+02

1. 00E+02
1.203+00

9.19E+01

1. 82E+00

8.9 5E-1

9-38E+01

1.893+00

1.653+00

9. 14E+01

1.763+00

1.54E+0

9. 16R+01

2.203+00

97.900

88.400

2.990

103.000

100.000

675.0e-004

0.0.+000t

0.0+000

29.117

93.800

1.890

851.0.-004

0.0e+000

0.-00+000

6.897

91.600
2.200

Recovery
% Recovery
% Ct Error

uci/g
% Recovery

uci/g

uCi/g

% Recovery

% Ct. Error
"PD

- Recovery

% Ct Error

uCi/g
% Recovery

I Ct. Error
RPD

I Recovery

I Ct Error

Final page for worklist# 8858

Date

Revier Sign

Analyst Signature

ature Date R -

/~~- 4c0 Rilt F T 4 Av' r

VL & 0's 10 --

Units shown for QC (BLK/BKG) may not reflect the actual units.

2328

Page: I

Analyst signature Date



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: STDI

Pu 238 and 239/240: LA-943-128 (B-0) LIQUID SD
DATE COUNTED A- PU236AEA FRAC (C236) 0.700

STD . AMPLE VOLUME In mL 33 O300 PU 238 AEA FRAC (C238) 0.000
AMPLE DILUTION FACTOR DF .w PU 239 AEA FRAC (C239) 0 4

8868 IRACER VOLUME In mL SPKV t 00 OTAL AT COUNTS 2218
DIGEST DILUTION FACTOR DDF T COUNT TIME (IN)3

U23801 RACER BOOK NO 12054$ BACKGROUND in c 0.200
DETECTOR NUMBER 8PU m32

LIQUID EFFICIENCY FACTOR EFF 0.269 PU 238 cpm0.000
IRACER PREPARATION DATE 12127195 PU 239 cpm 12.30

98004869 IRACER PREPARATION VALUE (dpm/mL) 2390.000 EA COUNT TIME

PU-238 DECAY CORR'D VALUE (dpm/mL) 2172.922 u 239240 CI L 3.7284E+01
0 PU-238 TRACER VALUE (drn/mI 0.000

MM M I TANDARD BOOK NO1463 >

N/A STANDARD VALUE in pCi/mL 0.038

Decay Time - Date Counted - Tracer Preparation Date

WS27ri'O Pu-236 Decay Corr'd Value = Pu-236 Preparation Value *[a to the power of {(-1n2 * Decay Time/1 040.95)]

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)* 1/EFF *C236100/Pu-236 Decay Coned Value * SPKV

S E Pu 239/240 pCl/L - (C239)(Pu 236 Decay Cored V*Iue)(SPKV)(1000mLfL)(DF)(DDF) / [(C236)(SS)(2220000 dpm/WCi)]

Pu 238 dpm - [(Total AT Counts / TC) - Bkg ' 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)

JRt Pu 238 pCi/L = [(Pu 238 dpm)(DF)(DDF)(1000mUL)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)]
Relative Counting Error - Square Root of [(I/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))] * 1.96 100

2Pu 2391240 pCilmL 3.73E-02 DETECTION
Relative Counting Error - 3.0% LEVELS

In pCInmL
Pu 2391240

12 O AM 4.80E-03

-eC-1ot qgRf Pu 236 Tracer Recovery 88.4%

Analyst: JMV Date: 20-May-96

Signature of Chemist --.....- JFR Date: " }22=1

STANDARD.W81 REV 1. 943128ML 0

1:\9431280UT\PU8858.WB1

j

2329



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: BLANK2

Pu 238 and 2391240: LA-943-128 (B-0) LIQUID / SOLID
--- DATE COUNTED MA 88PU 236 AEA FRAC (C236) *.97e

BLNK-PREP .SAMPLE VOLUME in mL SS 60.00 PU 238 AEA FRAC (C238) . .. 0.000
SAMPLE DILUTION FACTOR DF .... PU 239 AEA FRAC (C239)

6858 TRACER VOLUME in mL SPKV 0.1 0 TOTAL AT COUNTS

DIGEST GRAMS of SOLIDS/L D/L -179 AT COUNT TIME (MIN) . 3 ...

PU23901 RACER BOOK NO 14 BACKGROUND in cpm (Bkg) 0.20
DETECTOR NUMBER PU 236 epm 4AW

SOLID EFFICIENCY FACTOR EFF 0.2686 PU 238 cpm 0.000
RACER PREPARATION DATE 12127195 PU 239 cpm 0.000

96004869 RACER PREPARATION VALUE (d L) 2390.00 COUNT TIME_ 480
PU-236 DECAY CORR'D VALUE (dpmtmL) 2172.92 Pu 239240 pCI __- _1.01_E.02

0 PU-238 TRACER VALUE (dpm/mL) 0.00

NNA

WB27869.

SSE H

FM

..9. ...

Decay Time = Date Counted - Tracer Preparation Date

Pu-236 Decay Corr'd Value = Pu-236 Preparation Value *[e to the power of {(-1n2 * Decay Time/1 040.951]

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)*C236*100/(Pu-236 Decay Corr'd Value * SPKV*EFF)

Pu 239/240 pCiLg = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(1000mL/L)(DF) / [(C236)(SS)(D g/L)(2220000 dpm/pCi)]

Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery 1100)

Pu 238 pC/g = [(Pu 238 dpm)(DF)(1000mLL)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)]

Relative Counting Error = Square Root of f(1/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))l * 1.96 * 100

05/20/9S Pu 239/240 pCi/g < 1.60E-02 DETECTION
Relative Counting Error = 100.0% LEVELS

in pCi/a
NOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240

Pu 238 pCi/g < 1.60E-02 1.60E-02
Relative Counting Error = 100.0% Pu 238

CMMotGRAn Pu 236 Tracer Recovery 103.4% 1.60E-02

Analyst: JMV Date: 20-May-96

Signature of Chemist: (QT JFR Date: 2

BLANK.WB1 REV 1.0 1, 943128ML

2330

1:\943128\OUT\PU8858.WB1

BLNK-PREP

05/20/96



WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: SAM33

Pu 238 and 2391240 : LA-943-128 (B-0) LIQUID / SOLID SAMPLE

T. COUNTED IIAWISSB PU 236 AEA FRAC C2 0252
SAMPLE PLE VOLUME In mL SS K 00 238 AEA FRAC (C238) >.<21

PLE DILUTION FACTOR DF .wo U 239 AEA FRAC (C239) .58Q
98 ER VOLUME in mL SPKV 0 -1 0 TOTAL AT COUNTS ...

IGEST GRAMS of SOLIDS& D/L TCOUNT TIME (MIN) 0
PU23901 CERBOOKNO 120B43 " ACKGROUNDincpm (B0200

TECTOR NUMBER 238cpm
SOLID FFICIENCY FACTOR EFF 0.269 U 238 cpm

CER PREPARATION DATE 2127195 239 cpm
96004869 IRACER PREPARATION VALUE (dpr/mL) 2390.000 A COUNT TIME

U-L236 DECAY CORR'D VALUE (dpm/mL 2172.922 Pu 2391240 pCI/g 1.2009E+00
0 PU-238 TRACER VALUE (dpm/mL) 0.000

FUSION01
3ecay Time - Date Counted - Tracer Preparation Date

S96T001036 Pu-236 Decay Cored Value s Pu-236 Preparation Value *[e to the power of ((-1n2 * Decay Time/1040.95]
Pu 236 Tracer Recovery s (Total AT Counts / TC -8kg) *C236*1 00/(Pu-236 Decay Cored Value * SPKV * EFF)

u 239/240 pC/g - (C239)(Pu 236 Decay Cored Valu)(SPKV)(1 000mLL)(DF) / [(C236)(SS)(D g/L)(2220000 dpm/pCi)]

u 238 dpm - [(Total AT Counts / TC) - Bkg * 1EFF * C238J - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery) 100)
u 238 pCi/g - [(Pu 238 dpm)(DF)(1000mL/L)] / (Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)J
elative Counting Error - Square Root of [(1/(Pu 236 cpm * min)) + (1/ (Pu 238 or 239/240 cpm * min))] * 1.96 100

4-

0/ Pu 239/240 pCUlg 1.20E+00 DETECTION
Relative Counting Error 1.8% LEVELS

SOt/17M 9In pCl~g
Pu 239/240

Pu 238 pCIlg 2.50E-01 6.75E-02
Relative Counting Error = 2.7% Pu 238

C-1btOAB Pu 236 Tracer Recovery - 91.9% 6.75E-02

Analyst: JMV Date: 20-Mai -96

Signature of Chemist JFR Date: 6
SAMPLE.WB1 REV 1.0 943128ML

:\9431250VUTPU8858.WB1

2331

05/20/96



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: DUP4
Pu 238 and 2391240: LA-943-128 (B-0) LIQUID I SOLID

ATE COUNTED MAYiU4# U 236 AEA FRAC (C23 . ....

DUP PLE VOLUME in ml SS100 U 238 AEA FRAC (C238) 0.114
3AMPLE DILUTION FACTOR DF fill U 239 AEA FRAC (C239) 053

8968 IRACER VOLUME In mL SPKV 0W100 OTAL AT COUNTS t3fl
,IGEST GRAMS of SOLIDSIL Do/L T COUNT TIME (MI 0

PU23901 ER BOOK NO 120543 KGROUND In om (Bk0.200
CTOR NUMBER i PU 236 cnm . .. .

SOLID FFICIENCY FACTOR EFF 0.269 U 238 cpm 1
ER PREPARATION DATE 12127195 239 cpm n1.

96004869 CER PREPARATION VALUE (dpm/mL) 2390.000 COUNT TIME 4m

-236 DECAY CORR'D VALUE (dp /mL) 2172.922 Pu 2391240 pCI 89602E.01
0 U-238 TRACER VALUE (dpm/mL) 0.000

Decay Time - Date Counted - Tracer Preparation Date
S96TOI031 3 Pu-236 Decay Corrd Value - Pu-236 Preparation Value *[e to the power of {(-1n2 * Decay Time/1 040.95)]

Pu 236 Tracer Recovery = (Total AT Counts I TC -Bkg) *C236*100/(Pu-236 Decay Corrd Value * SPKV* EFF)
W927809 Pu 2391240 pCi/g - (C239)(Pu 236 Decay Corr'd VaIue)(SPKV)(1000mLL)(DF) I [(C236)(SS)(D g/L)(2220000 dpm/pCI)]

Pu 238 dpm - [(Total AT Counts / TC) - Bkg * 1EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery /100)
SE2H - Pu 238 pCig - [(Pu 238 dpm)(DF)(1OOmL/LI)] /[(Pu-236 Tracer Recovery /100)(2220000 dpm/pCl)(D git)(SS)

Relative Counting Error = Square Root of [(1I(Pu 236 cpm *min))+ (1/ (Pu 238 or 239/240 cpm *min))] * 1.96 * 100

00026 § Pu 239/240 pCI/g 8.95E-01 DETECTION
Relative Counting Error - 1.9% LEVELS

.dl 1 In pCI/g
Pu 2391240

Pu 238 pCUg 1.91E-01 5.35E-02
Relative Counting Error = 2.9% Pu 238

C1 GRAS Pu 236 Tracer Recovery = 93.8% 5.35E-02

Analt: JMV Date: 20-May-96

Lg nature of Chemist JFR Date: ,2/f M" 4
SAMPLEWBI REV 1.0 61 943128M0

2332
1:943128XOUTrPU8868.WB1

' U Iu



WHG-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: SAM5
Pu 238 and 2391240: LA-943-128 (B-0) LIQUID I SOLID

TECOUNTED MAY-1-6 PU236AEA FRAC (C236) 202
SAMPLE SAMPLE VOLUME In mL SS " .10U U 238 AEA FRAC (C238) 0.

SAMPLE DILUTION FACTOR OF .. # .U 239 AEA FRAC (C239) O.
U885 IRACER VOLUME In mL SPKV H .:00 oOTAL AT COUNTS , 782T

DEST GRAMS of SCUOSA. DWI COUNT TIME (IN

PU23901 [RACER BOOK NO Kj2f43> >AKGROUND in cpm (Bkg)
.ETECTOR NUMBER AtU 236 34,

SOLID FFiCIENCYFACTOR EFF 0.269 238cpm 21.
ER PREPARATION DATE 1227/95U 239 cpm 107.440

96004869 ER PREPARATION VALUE (dpn/mL) 2390.000 a COUNT TIME 460
1U-236 DECAY CORR'D VALUE (dpn/mL) 2172.922 Pu 2391240 pCIlg 1.6494E+00

0 PU-238 TRACER VALUE (dpr/mL) 0.000

FUSION0l
Decay Time - Date Counted - Tracer Preparation Date

SO6TOO1643 Pu-236 Decay Cor'd Value - Pu-236 Preparation Value *[a to the power of ((-1n2 * Decay Time/140.95}]
Pu 236 Tracer Recovery - (Total AT Counts / TC -0kg) *C236*1 0/(Pu-236 Decay Cored Value * SPKV * EFF)

~WB270 Pu 239/240 pCI/g - (C239)(Pu 236 Decay Cor'd Value)(SPKV)(1 000mL/L)(DF) / [(C236)(SS)(D g1L)(2220000 dpm/pCi)j
u 238 dpm - [(Total AT Counts I TC) - Bkg * I /EFF C238) - (Pu-238 Tracer Value *SPKV 'Pu 236 Tracer Recovery/ 100)
u 238 pCig - [(Pu 238 dpm)(DF)(10mLL)] / [(Pu-236 Tracer Recovery /100)(2220000 dpn/pCi)(D giL)(SS)}
elative Counting Error * Square Root of [(1/(Pu 236 cpm* min)) + (1 /(Pu 238 or 239/240 cpm * min))] * 1.96 * 100

- ,2d a = Pu 239/240 pCIUg 1.65E+00 DETECTION
Relative Counting Error - 1.8% LEVELS

ot17t hIn pCI/g
Pu 2391240

Pu 238 pCI/g 3.32E-01 8.51E-02
Relative Counting Error - 2.5% Pu 238

C-1iNGaRAB W f Pu 236 Tracer Recovery 91.4% 8.51E-02

[Analyst: JMV Date: 20-Mey-96

Signature of Chemist A)0.- JFR Date: a.; 9
SAMPLE.WB1 REV 1.0 c/ 943128ML 0

2333

1:'943128\cUTPU8858.WBI

SAMPLE I

05/20/96



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: DUPE

Pu 238 and 2391240: LA-943-128 (B-0) LIQUID I SOLID DUP
DATE COUNTED AY71841 U 236 AEA FRAC (C23 .20*

DUP SAMPLE VOLUME in mL SS X, 0.14 U 238 AEA FRAC C238 C.1t
APLE DILUTION FACTOR DF 1. 0O U 239 AEA FRAC C239 1.10

8868 IRACER VOLUME in mL SPKV '.ElM OTAL AT COUNTS 747*
GEST GRAMS of SOUDS& L COUNT TIME (MIN) ..

PU23901 ER BOOK NO '12054$ ACKGROUND Incp (k)

E ETECTOR NUMBER U 236 cm 32
SOLID J"FFICIENCY FACTOR EFF 0.269 U 238 cm 14.04

CER PREPARATION DATE 12127MB U 239 cpm *4.0*
96004869 ER PREPARATION VALUE (dpm/mL) 2390.000 COUNT TIME 4M

238 DECAY CORR'D VALUE (dprn/mL) 2172.922 Pu 23912 uCUp 1.6449E+00
0 U-238 TRACER VALUE (dpmlmL) 0.000

FUSION01
Dmy Time = Date Counted - Tracer Preparation Date

S96TOO1 563 u-236 Decay Cor'd Value = Pu-236 Preparation Value *[e to the power of {(-1n2 * Decay Time/1040.95]
Pu 236 Tracer Recovery - (Total AT Counts / TC -Bkg) *C236*1 00/(Pu-236 Decay Cor'd Value * SPKV * EFF)
Pu 239/240 pCi/g - (C239)(Pu 236 Decay Cored Value)(SPKV)(I 0OmL/L)(DF) / [(C236)(SS)(D g/L)(2220000 dpm/pCi)]
Pu 238 dpm - [(Total AT Counts / TC) - Bkg * I/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery/ 100)

u 238 pCi/g - [(Pu 238 dpm)(DF)(100mL/L) [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D gL)(SS)]
Relative Counting Error - Square Root of [(1I(Pu 236 cpm * min)) + (I/ (Pu 238 or 2391240 cpm * min))] * 1.96 * 100

0 20 'K 2Pu 2391240 pCI/u 1.54E+00 DETECTION
Relative Counting Error - 2.2% LEVELS

earl In pCilg
Pu 2391240

Pu 238 pCUg 3.34E-01 8.30E-02
Relative Countin Error - 3.1% Pu 238

c.oift&A' Pu 236 Tracer Recovery 91.6% 8.30E-02

Analvst: 
JMV Date: 20-May-96

Signature of Chemist - JFR Date: ) k =
SAMPLE.WB1 REV 1.0 (j 943128ML 

2334

I:19431 28OUT'Pt8858.WB1 0/0905/20"9



WHC-SD-WM-DP-1 83, REV. 0

G E N E R A L
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
WL8858-STD

File ID: 17a1748.CNF

A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:

5/18/96 @ 6:59
EA17

28804. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final. Initial Final
962.1 962.1 357.848 357.848
16.4 16.4 284.085 283.943

412.5 412.5 225.503 225.502

FWHM
Initial Final
10.000 3.178
12.000 16.538
10.000 3.857

Tau
Initial.-. Final
5.000 0.991
6.000 4.622
5.000 1.565

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu236
2 Th228

Am241
3 Pu239

Pu240

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.700 5.755 5.747 0.0080.01 32.80 1.6
0.018 5.400 5.407 -.0070.08 0.85 11.5

5.479 5.407 0.072
0.264 5.147 5.138 0.0090.02 12.36 2.5

5.144 5.138 0.006

Activity
d/m uCi/ea

2656.2 0.120E-02
95.0 0.428E-04
71.8 0.323E-04

981.1 0.442E-03
981.1 0.442E-03

0.982 <--valid peaks only--> 46.01

DETECTOR CALIBRATION
Energy(MEV) = 4.101 + (0.0046)*Channel

Energy range (MeV): 4.101 TO 6.456
Efficiency = 0.0126 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
22501.0
22500.3
22087.9

413.1

% Recovery
100.000
99.997
98.164
1.836

Analyzed by:

Ale s~

Peak
ID
1
2
3

Totals:

VR

2335



1 Legend: Raw =
Spectrum 17a1748.CNF

.... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

3
.... 3
.................. 3
................... 3

.............

..................... 1..................

...............

233G

6436.1



Raw
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

vMyCS-WM-DP-183, REV. 0AEA Spectrum:Data Dump for
0. 0.
0. 0.
0. 0.
0. 1.
1. 1.
0. 0.
0. 0.
0. 0.
0. 1.
0. 1.
1. 0.
0. 2.
0. 1.
1. 2.
0. 1.
5. 2.
4. 5.
4. 8.

10. 16.
18. 29.
29. 55.
110. 99.
282. 307.
34. 18.
2. 3.
5. 2.
5. 1.
8. 6.

15. 16.
13. 11.
21. 18.
17. 20.
40. 44.
87. 82.

194. 259.
544. 576.
548. 203.

0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
1. 1.
1. 0.
0. 0.
1. 0.
0. 0.

0.
1.
1.
0.
1.
0.
2.
0.
0.
1.
2.
2.
0.
0.
1.
4.
5.
7.

12.
18.
32.

128.
388.

6.
1.
4.
9.
8.

17.
15.
19.
21.
35.

109.
274.
596.

52.
0.
0.
0.
1.
0.
0.
1.
0.
0.
0.
2.
0.
0.

0.
1.
0.
2.
0.
1.
0.
0.
0.
0.
1.
0.
1.
2.
4.
0.
3.
5.
8.

25.
56.

141.
427.

2.
3.
1.
7.
4.

23.
12.
18.
31.
57.
97.

303.
659.

7.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
1.

17a1
1.
2.
2.
1.
0.
0.
0.
0.
1.
0.
1.
0.
2.
0.
3.
4.
1.
9.
7.

21.
50.

148.
459.

2.
6.
3.
8.
9.

20.
16.
13.
25.
48.

107.
368.
771.

0.
0.
1.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
1.

748.CNF
0.
0.
0.
3.
0.
1.
0.
0.

1.
1.
1.
1.
2.
1.
4.
2.
5.
8.

12.
23.
51.

165.
492.

2.
0.
4.

17.
11.
17.
11.
20.
24.
80.

129.
471.
885.

0.
0.
1.
0.
0.
1.
0.
0.
0.
0.
1.
2.
0.
0.

I.
CI

1.
C
CI
C

C,

0.
0.
0.
I.
1.
0.
1.

20.
38.
5.,
4.

10.
20.
38.
52..

196.
421.

0.
1.
0.
4.
6.

11.
13.
18.
29.
58.
130.
544.

1016.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
2.
0.
1.

o.
1.
o.
1).
o.
0.
0.
0.
0.
1.
1.
1.

20.

3.
2.
9.
7.

15.
29.

98.19A.

204.
367.

2.
6.
6.
4.

12.
8.

19.
21.
49.
57.

154.
591.

1154.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
1.
0.
1.
0.
2.

1.
1.
0.
1.
2.
1.
0.
2.
2.
5.
0.
8.

23.
30.
61-

203.
241.

2.
3.
4.

10.
10.
6.

17.
14.
29.
67.

181.
604.

1080.
0.
0.

1.
1.
0.
0.
0.
0.
0.
0.
2.
0.
0.
0.

0.
0.
0.
1.
0.
0.
0.
0.
1.
0.
2.
0.
1.
1.
5.
5.

10.
11.
20.
35.

251.
102.
0.
3.
2.
3.

14.
7.

25.
22.
32.
78.

188.
624.
901.

1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.



G E N E R A L

WHC-SD-WM-DP-183 FFV 0
Westinghouse Hanford 0.

A L P H A E N E R G Y I
Rev. 2.02

N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
WL8857-BLK

File ID: 18al826.CNF

Counted on:
Detector:
Geometry number:
Count time:

5/18/96 @ 7: 0
AEA18

28805. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final.Initial, Final
1056.4 1056.4 360.911 360.911

FWHM Tau
Initial Final _InitiaL..Final
10.000 3.002 5.000 0.969

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu236

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.976 5.755 5.748 0.0070.01 34.85 1.5

Activity
d/m uCi/ea
1685.4 0.759E-03

0.976 <--valid peaks only--> 34.85

DETECTOR CALIBRATION
Energy(MEV) = 4.088 + (0.0046)*Channel

Energy range (MeV): 4.088 TO 6.443
Efficiency = 0.0211 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
17134.0
17133.9
16730.9

403.1

% Recovery
100.000
99.999
97.647
2.353

Analyzed by:
VR

2338

Peak
ID
1

Totals:



Spectrum 18a1826.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

1

.. 1
....................

..... .... .......................1 ............... ...............................................-------.
................ ......................................-

2339

5780.3



Raw Data Dump

5
12
11
12
14
28
71

175
636

1283
0
0
0
0
0
0
0
0
0
0
1
0
0
1

for
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
2.
1.
0.
3.
4.
3.
2.
1

16
9

14
22
36
84

170
709

1226
0
0
0
0
0
0
0
0
0
0
1
0
0
0

AEA Spectrum:

4.
8.

10.
23.
25.
46.
79.

183.
619.
970.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.

5.
13.
11.
12.
22.
33.
84.

231.
621.
597.

0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

18al826
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
2.
0.
1.
0.
0.
0.
0.
0.
0.
0.
1.
4.
1.
1.
2.
3.
4.

13.
13.
20.
31.
34.

100.
256.
540.
220.

0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.
0.
0.

.CNF
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
2.
0.
0.
0.
0.
1.
0.
2.
0.
2.
0.
2.
3.
8.
6.

16.
9.

12.
21.
52.

113.
289.
610.

33.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

WHC-SD-WM-DP-183, REv0
0. 0. P. 0.
0. 0. 0. 0.
0. 0. 1. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
1. 1. 3. 0.
1. 0. 0. 1.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 2.
1. 0. 1. 1.
0. 1. 1. 0.
0. 0. 0. 1.
0. 0. 0. 0.
1. 2. 1. 1.
1. 0. 0. 1.
0. 0. 2. 0.
0. 0. 0. 0.
3. 0. 0. 0.

. 10. 0.
2. 1. 2. 2.
0. 2. 1. 2.
2. 0. 2. 0.
3. 1. 1. 3.
2. 2. 5. 4.
6. 5. 11. 7.
6. 7. 6. 5.

18. 27. 11. 10.
11. 12. 12. 16.
17. 16. 17. 11.
21. 27. 35. 30.
47. 63. 52. 78.

100. 108. 124. 130.
334. 423. 486. 552.
702. 809. 988. 1069.

2. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 1.
0. 1. 0. 0.
1. 0. 0. 1.
0. 0. 0. 0.
2. 0. 0. 1.
2. 0. 1. 0.
0. 0. 0. 0.
0. 0. 0. 1.

2340



WHC-SD-WM-DP-183, REV. 0

G E N E R A L
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
S96T1036-SAM

File ID: 19a1978.CNF

A N A L Y S I S

Counted on:
Detector:
Geometry number: 1
Count time:

5/18/96 @ 7: 0
AEA19

28804. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final -. Initial Final
948.8 948.8 360.315 360.315
451.2 451.2 302.537 302.507

2484.6 2484.6 228.643 228.642

FWHM
Initial Final
10.000 3.014
10.000 3.104
10.000 3.916

Tau
Initial. _..Final
5.000 0.843
5.000 0.865
5.000 1.418

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu236
2 Pu238

Am241
3 Pu239

Pu240

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.252 5.755 5.739 0.0160.01 34.62
0.121 5.487 5.473 0.0140.01 16.57

5.479 5.473 0.006
0.581 5.147 5.133 0.0140.02 79.84

5.144 5.133 0.011

%err
@95
1.5
2.2

1.0

Activity
d/m uCi/ea

1230.8 0.554E-03
802.1 0.361E-03
614.4 0.277E-03

2782.0 0.125E-02
2782.0 0.125E-02

0.953 <--valid peaks only--> 131.04

DETECTOR CALIBRATION
Energy(MEV) = 4.081 + (0.0046)*Channel

Energy range (MeV): 4.081 TO 6.436
Efficiency = 0.0287 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
65980.0
65979.2
62906.8

3073.2

% Recovery
100.000
99.999
95.342
4.658

Analyzed by:

6W

Peak
ID
1
2
3

Totals:

VR

2341



I Legend:
Spectrum 19a1978.CNF

Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

.3.
.............3.

.................................. 3
................................................................. 3
......... 3.

..2
........2

.........1.
...................1
.......... 1

2342

17043.8

.3

.2

.1

..1

2



Raw Data Dump for AEA Spectrum: 19a1978.CNF 't-SD-WV-DP-183, REV.L
1 0. 0. 1. 1. 0. 1. . C. 1. 2.

11 0. 2. 2. 0. 2. 0. 2. C. 2. 3.
21 3. 0. 4. 1. 1. 0. 2, 4. 1. 0.
31 1. 1. 3. 1. 2. 0. 1. C. 3. 2.
41 3. 2. 0. 2. 2. 2. 7. 0. 1.
51 0. 2. 2. 2. 4. 1. 1. .. 1. 4.
61 1. 3. 4. 2. 3. 3. 4. 2. 2. 1.
71 1. 0. 1. 0. 3. 0. 3. 4. 2. 1.
81 2. 1. 2. 3. 3. 3. 4. . 3. 1.
91 1. 2. 4. 2. 3. 2. 4. E. 1. 4.
101 7. 5. 2. 2. 3. 1. . 5. 3. 10.
111 0. 8. 5. 7. 5. 3. 6. 3. 9. 6.
121 7. 5. 10. 9. 8. 7. 6. 8. 8. 10.
131 6. 5. 7. 3. 10. 10. 4. 10. 10. 13.
141 5. 10. 8. 12. 13. 16. 10. 13. 14. 15.
151 24. 17. 16. 18. 18. 17. 19. 26. 22. 31.
161 21. 22. 26. 33. 29. 25. 27. 35. 39. 40.
171 43. 44. 37. 51. 38. 56. 60. 48. 54. 62.
181 62. 73. 95. 86. 73. 96. 92. 107. 113. 103.
191 133. 134. 141. 152. 179. 153. 178. 220. 212. 235.
201 265. 255. 228. 303. .324. 304. 367.. 371-447. A62 .
211 476. 544. 640. 685. 716. 789. 918. 1114. 1108. 1166.
221 1285. 1383. 1521. 1667. 1927. 2178. 2460. 2794. 2875. 2735.
231 2210. 1448. 747. 390. 135. 44. 7. 5. 5. 5.
241 6. 13. 11. 9. 5. 5. 6. 13. 12. 16.
251 6. 20. 11. 16. 16. 15. 19. 21. 25. 25.
261 26. 20. 28. 22. 26. 38. 36. 30. 44. 35.
271 47. 34. 36. 51. 59. 63. 48. 73. 70. 82.
281 90. 82. 111. 115. 122. 144. 180. 157. 173. 193.
291 215. 246. 270. 296. 318. 311. 289. 308. 331. 409.
301 429. 523. 535. 525. 399. 199. 50. 30. 22. 21.
311 22. 33. 20. 36. 31. 39. 37. 41. 39. 41.
321 44. 46. 56. 69. 56. 67. 78. 76. 83. 97.
331 72. 107. 99. 118. 118. 144. 147. 145. 161. 183.
341 203. 212. 248. 258. 284. 329. 400. 447. 487. 591.
351 644. 651. 666. 563. 537. 601. 690. 806. 906. 1136.
361 1117. 1035. 680. 282. 77. 6. 0. 3. 2. 0.
371 0. 1. 0. 1. 0. 0. 1. 0. 0. 1.
381 1. 1. 1. 0. 0. 0. 0. 0. 0. 1.
391 1. 0. 1. 0. 0. 0. 0. 0. 1. 1.
401 1. 0. 0. 1. 0. 2. 0. 0. 1. 1.
411 0. 0. 3. 1. 0. 2. 0. 0. 1. 0.
421 0. 1. 2. 0. 0. 2. 0. 0. 0. 0.
431 1. 1. 0. 1. 1. 0. 0. 1. 0. 0.
441 0. 0. 0. 0. 0. 2. 0. 1. 2. 1.
451 0. 1. 1. 0. 0. 1. 2. 1. 1. 1.
461 0. 0. 0. 1. 0. 1. 0. 2. 2. 0.
471 2. 3. 0. 2. 3. 1. 0. 2. 3. 2.
481 1. 3. 0. 1. 0. 1. 1. 0. 0. 1.
491 1. 2. 3. 0. 0. 0. 0. 4. 1. 1.
511 1. 0.

2343



G E N E R A L
WestinghouSe! Hanfocd Co.

ALPHA ENERG
Rev. 2.02

DATA REDUTION REPORT

SAMPLE
S96T1036-DUP

File ID: 20a2009.CNF

Counted on:
Detector:
Geometry number: 1
Count time:

5/18/96
AEA20

A N A L Y S I S

@ 7: 1

28801. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final ..- Initial. Final
942.3 942.3 361.423 361.423
343.8 343.8 303.386 303.346
88.7 88.7 250.783 250.783

1834.2 1834.2 228.984 228.983
15.3 15.3 148.175 147.980

FWHM Tau
.Initial.Final Initial_-inal
10.000 3.186 5.000 0.870
10.000 3.241 5.000 0.866
8.000 0.000 4.000 2.491
12.000 4.146 6.000 1.438

108.000 1.000 54.000 0.100

PEAK RESULTS
Peak Error Limit: 30%

ID Isotope
1 Pu236
2 Pu238

Am241
3
4 Pu239

Pu240
5 Np237

Totals:

AEA Peak Centroid
Frac Exp. Obs. Diff. FWHM

0.308 5.755 5.758 -. 0030.01
0.114 5.487 5.491 -. 0040.01

5.479 5.491 -. 012
???? 5.249

0.535 5.147 5.149 -.0020.02
5.144 5.149 -.005

0.011 4.769 4.776 -.0070.00

0.968 <--valid peaks only-->

Count
Rate c/m

35.26
13.09

%err
@95
1.5
2.5

0.00 1000.
61.20 1.1

1.21 8.2

d/m
1097.1
554.4
424.6

Activity
uCi/ea

0.494E-03
0.250E-03
0.191E-03

1865.9 0.841E-03
1865.9 0.841E.-03

42.6 0.192E-04

110.77

DETECTOR CALIBRATION
Energy(MEV) = 4.095 + (0.0046)*Channel
Energy range (MeV): 4.095 TO 6.451

Efficiency = 0.0328 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
54915.0
54919.6
53173.4

1741.6

% Recovery
100.000
100.008
96.829
3.171

Analyzed by:

W9Q-SD-WM-Dp-i83, REV 0, %,

Peak
ID
1
2
3?
4
5

VR

2344

r/ Nl



Spectrum 20a2009.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

... 4..

............. 4
.................................. 4
................................................................. 4
............ 4.

..2

....... 2
2.

. .1

......................... 1

..................... 1

2345

12769.6

.4

2
2

1



RawbTata Dump for AEA Spectrum: 20a2OO9.CNF
10. 0. 0. 2. 4. 0. 1. 11 2. 1.

110. 0. 1.0. 0. 1. 1. C. 3. 0.
21 0. 2. 1.1. 0. 2. 0. 2. 1. 0.
31 1. 3. 0. 1. 0. 0. 0. 2. 3. 2.
41 0. 1. 0. 3. 1. 1. 1. 1.- 1. 0.
51 1. 1. 2. 1. 0. 2. 1. 2. 2. 3.
61 5. 1. 2. 2. 1. 3. 3. C. 3. 2.
71 2. 2. 1. 0. 1. 2. 2. 4. 7. 2.
81 1. 3. 1. 0. 2. 1. 4. C1. 2. 2.
91 0. 4. 3. 3. 5. 1. 1. 4. 2. 3.
101 - 3. 5. 3. 4. 6. 6. 2. 3.2. 5.
ill 5. 3. 3. 3. 6. 6. 6. 2. 6. 5.
121 3. 2. 7. 6. 6. 7. 6. E. 7. 9.
131 7. 6. 8. 6. 4. 10. 12. 7. 3. 12.
141 8. 10. 11 . 11 . 12. 13. 18. 17. 13. 14.
151 16. 9. 6. 13. 20. 16. 21. 16. 21. 17.
161 24. 20. 22. 21. 21. 28. 27. 34. 26. 33.
171 36. 23. 44. 46. 47. 62. 62. 42. 49. 50.
181 48. 70. 62. 54. 77. 92. 74. 86. 80. 91.
191 100. 101. 118. 96. 129. 139. 154. 143. 150. 173.
201 168. 209. 216. 2 19. --. 253. 268. 299. 30_9_... 304 . --- 32-3 . -
211 388. 395. 456. 468. 528. 603. 663. 760. 820. 832.
221 982. 1035. 1165. 1251. 1452. 1577. 1763. 1939. 2076. 2126.
231 1734. 1298. 790. 414. 192. 66. 13. 11. 4. 10.
241 7. 9. 10. 12. 7. 7. 15. 4. 14. B.
251 15. 17. 12. 11. 15. 9. 19. 13. 15. 13.
261 24. 18. 26. 17. 19. 19. 34. 28. 35. 37.
271 46. 44. 42. 40. 47. 38. 51. 50. 67. 55.
281 51. 72. 76. B1. 95. 88. 109. 151. 120. 148.
291 154. 167. 204. 232. 242. 257. 259. 220. 238. 268.
301 316. 341. 392. 427. 388. 272. 157. 52. 22. 27.
311 25. 17. 39. 33. 33. 45. 33. 40. 30. 46.
321 47. 51. 43. 67. 65. 63. 69. 58. 88. 80.
331 94. 106. 123. 102. 120. 122. 126. 142. 139. 195.
341 192. 198. 217. 236. 252. 304. 327. 372. 455. 542.
351 607. 656. 656. 607. 556. 559. 605. 644. 827. 923.
361 1082. 1124. 1001. 798. 369. 94. 15. 0. 0. 0.
371 0. 2. 1. 1. 2. 1. 1. 0. 0. 0.
381 1. 1. 0. 0. 1. 0. 0. 0. 0. 1.
391 0. 0. 0. 0. 0. 0. 1. 2. 1. 1.
401 0. 0. 0. 0. 0. 1. 0. 0. 0. 1.
411 1. 1. 0. 0. 2. 0. 1. 0. 2. 0.
421 1. 0. 1. 1. 0. 0. 1. 1. 0. 0.
431 2. 0. 1. 0. 0. 0. 2. 1. 1. 0.
441 1. 0. 1. 2. 0. 0. 1. 2. 1. 0.
451 0. 0. 0. 0. 1. 1. 1. 0. 4. 0.
461 1. 0. 1. 2. 0. 1. 1. 0. 1. 0.
471 1. 0. 0. 0. 4. 2. 0. 0. 0. 0.
481 3. 1. 0. 0. 0. 0. 0. 0. 1. 0.
491 2. 1. 0. 0. 1. 0. 1. 0. 0. 2.
511 1. 0.

234G



WHC-SD-WM-DP-183, REV 0 64~c~-

G E N E R A L
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
S96T1563-SAM

File ID: 21a2115.CNF

A N A L Y S I S

Counted on:
Detector:
Geometry number: 1
Count time:

5/18/96 @ 7: 1
AEA21

28806. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final. -Initial.. Final
724.5 724.5 358.221 358.221
468.5 468.5 300.490 300.403

2552.8 2552.8 227.175 227.171

FWHM Tau
.Initial. .Final .__InitiaLFinal
16.000 7.439 8.000 1.775
16.000 7.380 8.000 1.817
16.000 7.697 8.000 2.233

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Ra224

Pu236
2 Pu238

Am241
3 Pu239

Pu240

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.202 5.686 5.737 -.0510.03 34.06
5.755 5.737 0.018

0.128 5.487 5.471 0.0160.03 21.56
5.479 5.471 0.008

0.636 5.147 5.134 0.0130.04 107.44
5.144 5.134 0.010

%err
@95
1.5

2.0

0.9

Activity
d/m uCi/ea
219.2 0.987E-04
210.2 0.947E-04
181.2 0.816E-04
138.8 0.625E-04
649.9 0.293E-03
649.9 0.293E-03

0.965 <--valid peaks only--> 163.06

DETECTOR CALIBRATION
Energy(MEV) = 4.089 + (0.0046)*Channel
Energy range (MeV): 4.089 TO 6.445

Efficiency = 0.1653 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
81082.0
81081.2
78283.8

2798.2

% Recovery
100.000
99.999
96.549
3.451

Analyzed by:

Peak
ID
1
2
3

Totals:

VR

2347



1 Legend: Raw =
Spectrum 21a2115.CNF

.... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

........ 3
.................. 3
.......................................... 3..
..............................................................3.
........... 3

.2.
.. . 2

............
...

2348

18314.9

3

.2

2.

2

1
1

1

..

..



W-SD-WV-DP-183, REV. 0AEA Spectrum:
1 0.
1 0.
1 1.
1 2.
1 5.
1 1.
1 4.
1 2.
1 3.
1 4.
1 6.
1 6.
1 8.
1 12.
1 15.
1 36.
1 32.
1 64.
1 121.
1 243.
1 348.
1 741.
1 1899.
1 1829.
1 14.
1 16.
1 32.
1 84.
1 126.
1 322.
1 524.
1 49.
1 56.
1 104.
1 227.
1 572.
1 663.
1 2.
1 1.
1 1.
1 0.
1 0.
1 1.
1 0.
1 1.
1 1.
1 0.
1 2.
1 2.
1 2.
1 1.

0.
1.
1.
2.
2.
5.
4.
2.
5.
2.
5.
8.
6.

12.
17.
32.
56.
78.

134.
235.
390.
806.
033.
518.

21.
24.
25.
67.

113.
328.
499.

29.
60.

102.
260.
596.
525.

0.
0.
1.
0.
1.
0.
1.
0.
0.
1.
2.
3.
2.
0.

1.
0.
0.
1.
2.
3.
3.
0.
3.
5.
6.
1.
6.

11.
17.
36.
43.
94.

126.
218.
444.
953.

2214.
1084.

15.
14.
44.
81.

153.
372.
452.

37.
75.

107.
293.
619.
432.

0.
0.
0.
0.
0.
1.
2.
1.
0.
1.
2.
3.
0.

1. 0. 1.
0. 0. 1.
1. 1. 1.
0. 2. 1.
2. 2. 2.
1. 5. 3.
0. 4. 4.
3. 4. 1.
3. 2. 4.
5. 6. 5.
5. 4. 7.
7. 6. 4.
9. . 8. 8.

15. 13. 17.
19. 20. 17.
27. 35. 27.
51. 52. 48.
91. 73. 91.

126. 143. 131.
235. 282. 279.
444., 521. 478.
957. 1161. 1210.

2376. 2623. 2674.
764. 474. 266.

13. 15. 14.
23. 19. 29.
52. 39. 45.
74. 78. 96.

168. 198. 192.
436. 407. 405.
387. 337. 234.

37. 36. 36.
64. 95. 77.

135. 147. 163.
314. 422. 360.
646. 636. 737.
322. 179. 111.

1. 0. 1.
1. 0. 1.
0. 0. 0.
0. 0. 0.
0. 0. 1.
0. 1. 0.
2. 0. 1.
0. 0. 0.
0. 1. 1.
0. 1. 2.
1. 2. 2.
0. 1. 1.
2. 0. 0.

Raw Data Dump

2349

2
1

2.

2.I.

'3.

2.

1.
4.
2.
4.
3.
6.
9.
4.

17.
1.3.
22.
37.
48.
95.

149.
279.
52.2..

1354.
2744.

165.
20.
24.
53.
91.

254.
470.
157.

52.
77.

171.
415.
738.

61.
0.
2.
0.
1.
0.
0.
0.
1.
1.
0.
2.
0.
0.

for 21a2115.CNF
0.
1.
0.
0.
3.
2.
0.
3.
1.
2.
6.
8.

14.
10.
35.
33.
56.
77.

154.
317.
5.9 1.

1469.
2758.

78.
13.
19.
55.

112.
241.
468.

97.
56.

108.
200.
463.
772.

28.
0.
1.
0.
0.
0.
1.
2.
1.
2.
1.
4.
2.
0.

6.

6.
2.
1.
6.
6.
7.
6.
6.
7.

12.
14.
19.
22.
43.
65.

103.
169.
319.
652.

1575.
2567.

41.
18.
33.
65.

121.
249.
481.

88.
46.

102.
206.
541.
771.

7.
0.
2.
0.
1.
1.
0.
2.
0.
2.
2.
1.
1.
0.

2.
3.
0.
4.
0.
4.
3.
2.
4.
1.
2.
6.

15.
20.
22.
31.
48.
97.

203.
331.

311.
1830.
2297.

31.
26.
31.
60.

131.
284.
521.

59.
52.

106.
243.
569.
745.

9.
0.
0.
1.
1.
0.
0.
2.
2.
1.
0.
1.
0.
3.



WHC-SD-WM-DP-183, REV. 0

G E N E R A L
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
S96T1563-DUP

File ID: 22a2209.CNF

A N A L Y S I S

Counted on:
Detector:
Geometry number: 1
Count time:

5/18/96 @ 7: 2
AEA22

28803. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final. Initial- Final
588.2 588.2 359.091 359.091
365.3 365.3 300.487 300.461

1899.4 1899.4 225.864 225.863
31.4 31.4 156.567 156.339

FWHM
Initial., Final
10.000 3.084
10.000 3.548
12.000 4.277
78.000 331.703

Tau
Initial.--inal
5.000 0.827
5.000 0.953
6.000 1.440

39.000 93.705

PEAK RESULTS
Peak Error Limit: 30%

ID Isotope
1 Pu236

Cm243
2 Pu238

Am241
3 Pu239

Pu240
4 Pu242

Np237

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.209 5.755 5.762 -.0070.01 22.20
5.779 5.762 0.017

0.132 5.487 5.493 -.0060.02 14.04
5.479 5.493 -.014

0.610 5.147 5.149 -.0020.02 64.90
5.144 5.149 -.005

0.053 4.891 4.830 0.0611.53 5.68
4.769 4.830 -.061

%err
@95
1.9

2.4

1.1

13.3

Activity
d/m uCi/ea
1690.4 0.761E-03
2269.3 0.102E-02
1455.3 0.656E-03
1114.7 0.502E-03
4843.2 0.218E-02
4843.2 0.218E-02
424.2 0.191E-03
487.5 0.220E-03

1.003 <--valid peaks only--> 106.82

DETECTOR CALIBRATION
Energy(MEV) = 4.110 + (0.0046)*Channel
Energy range (MeV): 4.110 TO 6.466

Efficiency = 0.0134 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
51106.0
51104.9
51279.6

-173.6

% Recovery
100.000
99.998

100.340
-0.340

Analyzed by:

2350

Peak
ID
1
2
3
4

Totals:

VR

4



1 Legend: Raw =
Spectrum 22a2209.CNF

.... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

.3..
..........3
......................... 3
........................................................... 3
................................................................. 3
3..

2
..... 2.
........... 2

1 .

..................... 1

2351

10980.8

4.
4..
4.3
4..
4..
4..
4..

.2

2.



Raw Data Dump for AEA Spectrum:
0.
1.
0.
2.
2.
1.
2.
2.
2.
3.
4.
4.
9.

11.
10.
17.
20.
46.
57.

129.
224.
531.

1362.
411.

12.
13.
18.
39.
96.

233.
424.

18.
38.
79.

139.
419.
591.

0.
1.
0.
0.
1.
0.
0.
0.
0.
1.
2.
1.
1.
0.

0.
1.
1.
2.
0.
3.
1.
4.
0.
7.
2.
6.
7.

10.
14.
17.
26.
54.
79.

138.
248.
596.

1456.
207.

13.
12.
28.
52.
81.

302.
418.

28.
33.
79.

175.
372.
378.

1.
0.
1.
3.
0.
0.
0.
1.
0.
1.
2.
3.
1.
0.

0.
1.
1.
1.
1.
2.
2.
3.
6.
2.
6.
7.
8.
5.

13.
20.
18.
52.
96.

145.
287.
677.

1687.
73.
8.

14.
28.
46.
99.

262.
322.
22.
42.
74.

171.
330.
154.

0.
1.
0.
0.
0.
1.
0.
1.
1.
0.
0.
0.
1.

0.
2.
2.
2.
2.
2.
0.
5.
3.
3.
5.
9.
7.
8.

17.
21.
34.
46.

101.
145.
295.
770.

1796.
9.
8.

10.
35.
46.

114.
263.
183.

24.
45.
72.

198.
345.

35.
1.
0.
1.
0.
0.
2.
0.
0.
1.
1.
0.
0.
3.

22a22
0.
1.
1.
2.
3.
2.
3.
2.
2.
2.
5.
5.
8.

11.
24.
27.
30.
46.
86.

165.
.- 300.

811.
2089.

12.
12.
13.
34.
50.

108.
266.

75.
24.
44.
91.

209.
411.

1.
1.
0.
1.
2.
1.
2.
1.
0.
0.
2.
1.
0.
0.

09.CNF
0.
0.
1.
4.
3.
4.
3.
8.
4.
0.
5.
9.
9.

15.
22.
32.
47.
65.
78.

177.
332.
868.

2184.
5.

10.
15.
32.
55.

146.
258.

32.
26.
59.
94.

214.
484.

0.
1.
0.
0.
0.
0.
0.
1.
0.
0.
3.
2.
0.
0.

WHC-SD-WM-DP-183, REV. 0
3.
0.
0.
1.
3.
1.
3.
3.
4.
3.
4.
7.
1.
9.

14.
26.
53.
55.

106.
192.
373.-
947.

2093.
5.

11.
15.
33.
51.

127.
270.

19.
27.
58.

107.
281.
501.

1.
1.
0.
0.
0.
1.
0.
0.
1.
1.
2.
1.
0.
1.

0.
1.
2.
2.
2.
1.
3.
1.
2.
3.

14.
8.

11.
16.
18.
31.
41.
53.

109.
206.
39-1-

1037.
1775.

8.
12.
11.
35.
61.

160.
315.

15.
30.
64.

117.
394.
598.

2.
0.
0.
0.
0.
0.
1.
1.
0.
1.
0.
1.
2.
2.

0.
0.
2.
0.
1.
3.
3.
4.
2.
3.
7.
6.
8.

10.
23.
20.
47.
67.

114.
198.
461.
1111.
1342.

9.
10.
16.
41.
85.

188.
378.

22.
31.
43.

128.
399.
693.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
1.
0.
2.

3.
1.
2.
4.
0.
2.
4.
2.
1.
4.
7.
4.

12.
13.
20.
17.
42.
72.

123.
228.

A81 -- -
1188.
787.

9.
10.
31.
45.
90.

192.
414.

18.
27.
73.

135.
400.
684.

0.
0.
0.
0.
0.
2.
1.
1.
0.
1.
2.
1.
2.
1.

2352



05/17/96 15:42
A-0004-1

W IIS NH WHC-SD-WM-DP-1 83, REV. 0 Page:

LABCORE Data Entry Template for Worklist# 8859

Analyst: -- n2U Instrument: PU01 Book# 1 -6

Method: LA-943-128 Rev/Mod

Worklist Comment: C-106. RUSH. Determine sample size using ludlum. new

S Type Sample# R A Test Matrix Group# Project

1 STD

2 BLNK-PREP

3 SAMPLE

@PU23901 SOLID

@PU23901 SOLID

S96T001531 0 F @PU23901 SOLID 96000082 C-106 GRAB
Analytes Requested: PU23901 , PU23901E, PU23901T

S96T001531 0 F @PU23901 SOLID

S96T001541 0 F @PU23901 SOLID 96000082 C-106 GRAB
Analytes Requested: PU23901 , PU23901E, PU23901T

S96T001541 0 F @PU23901 SOLID

Analyst Signature Date

Final page for worklist 8859

Augyst Signaturb Date

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

2353

4 DUP

5 SAMPLE

6 DUP

--/? (I



worklistrad Version 0.0 04/18196
05/20/96 12:24

WHC-SD-WM-0P-1 83, REV C Page: 1

LABCORE Completed RadChem Report for Worklist#: 8859

Analyst: jmv Instrument: AB13 Book# /,2i/fiL3

Method: ZA 7'3-19 L Rev/Mod -t0

Worklist Comment: C-106. RUSH. Determine sample size using ludlum. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

1 STD 0 SPU23901 PU23901 SOLID 3.81E-02 3.95E-2 103.675 % Recovery
1 STD
1 STD
2 BLNK-PREP

2 BLNK-PREP
2 BLNK-PREP

3 SAMPLE
3 SAMPLE

3 SAMPLE
4 DUP

4 DUP
4 DUP
5 SAMPLE

5 SAMPLE

5 SAMPLE.
6 DUP
6 DUP

6 DUP

0 9PU23901 PU23901T SOLID

0 . PU23901 PU23901E SOLID
O &PU23901 PU23901 SOLID
0 Wu23901 PU23901T SOLID

0 9PU23901 PU23901E SOLID
S96T001531 0 F aPU23901 PU23901 SOLID

S96T001531 0 F 8PU23901 PU23901T SOLID

S96T001531 0 F 9PU23901 PU23901E SOLID

S96T001531 0 F SPU23901 PU23901 SOLID

S96T001531 0 F &PU23901 Pu23901T SOLID

S96T001531 0 F SPU23901 PU23901E SOLID

S96T001541 0 F SPU23901-PU23901 .0LID
S96T001541 0 F 2PU23901 PU23901T SOLID

S96T0O1541 0 F BPU23901 PU23901E SOLID

S96T001541 0 F RPU23901 PU23901 SOLID

S96T001541 0 F ePU23901 PU23901T SOLID
S96T001541 0 F BPU23901 PU23901E SOLID

100
1..

100
1

W/A
N/A
W/A
1.27E+O

100.
1.00

M/A
N/A
M/A
1.42E+0

100
1.00

8.24E+01 82.400 % Recovery
3.04E+00 3.040 % Ct Error
<1.55E-2 uCi/g
9.26E+01 92.600 % Recovery
1.00E+02 100.000 uCi/g
1.27E+00 756.0e-004 uCifg
8.25E+01 O.Oe+000 % Recovery
1.37E+00 0.0e+000 % Ct. Error

1.21E+0 4.839 RPD
8.54E+01 85.400 t Recovery
1.38E+00 1.380 % Ct Error
1.42E+00 814.0e-004 uCl/g
8.60E+01 0.Oe+000 % Recovery
1.42E+00 . .Oe+000 % Ct. Error

1.48E+O 4.138 RPD

9.11E+01 91.100 X Recovery
1.35E+00 1.350 % Ct Error

Final page for worklist# 8859

Analyst Signature Date Analyst Signature

Re wer Signature 8 Date

Units shown for QC (ELKIBKG) may not reflect the actual units.

2354

Date



WORKBOOK PAGE: STD1

Pu 238 and 239/240 : LA-943-128 (B-01

WHC-SD-WM-DP-183, REV. 0

LIQUID
DATE COUNTED MAY- PU 236 AEA FRAC (C236) < .Oi9

STD SAMPLE VOLUME in mL SS .'.-. 10.. .. PU 238 AEA FRAC (C238) )0
AMPLE DILUTION FACTOR DF 1t&.101 PU 239 AEA FRAC (C239) ' .f7f

8869 TRACER VOLUME in mL SPKV .OTAL AT COUNTS 24

PU23901 TRACER BOOK NO 124fl43 BACKGROUND In npm (k),400
DETECTOR NUMBER 1ttA3~ 3 PU 238 pm 3,SO47G

LIQUID EFFICIENCY FACTOR EFF 0.316 PU 238 pm tWLOOG
TRACER PREPARATION DATE 12127195 PU 239 cpm 11140

96004870 TRACER PREPARATION VALUE (dpm/rmL) 2390.000 AEA COUNT TIME . ~480
PU-236 DECAY CORR'D VALUE (dpm/mL) 2172.922 PU 2391240 pCIL 3.9458E+01

0 PU-238 TRACER VALUE dpmn/rn 0.000
STANDARD BOOK NO 2$$443<'

N/A STANDARD VALUE in pCL/mL 0.038

WLse',

Decay Time - Date Counted - Tracer Preparation Date

W27810 'Pu-23e Decay Corrd Value = Pu-230 Preparation Value *[e to the power of {(-1n2 *Decay Time/I1040.95)]
Pu 236 Tracer Recovery - (Total AT Counts I TC -Bkg)' 1/EFF 'C236*100/Pu-238 Decay Corr'd Value *SPK\V

SEN A,3Pu 239/240 jCLIL - (C239)(Pu 236 Decay Cortd Value)(SPKV)(10OO0mL/L)(DP)(DDF) / [(C236)(SS)(2220000 dpm/~pCi)l
Pu 238 dpm a [(Total AT Counts / TC) - Bkg *1/EFF *C238] - (Pu-238 Tracer Value *SPKV 'Pu 236 Tracer Recovery /lao)

JFR Pu 238 pCi/L = [(Pu 238 dpmn)(DF)(DDF)(l1OO0mL/L)] / [(Pu-236 Tracer Recoveryi /00)(2220000 dpm/yCi)(D g/L)(SS)]
R ela tive Counting Error - Square Root of [(1/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))] * 1.96 * 100

JMV

os2 s Pu 2391240 pCilmL 3.95E-02 DETECTION
Relative Counting Error - 3.O% LEVELS

Pu 2391240
12:00 AM 5.15E-03

c-1ee ORAW 'Pu 238 Tracer Recovey = 82.4%

~Analyst: JMV Date: 20-May-86

nature of Chemist:. JFR Date:
STANDARD.W1 REV 1.0 0' 943128ML

2355

\A943128\OUT\PU8859.WB1 05/20/96



WHC-SD-WM-oP-183, REV 0
WORKBOOK PAGE: BLANK2

Pu 238 and 2391240: LA-943-128 (B-0) LIQUID I SOLID
JDATE COUNTED MY. PU 236AEA FRAC (C26 0~

BLNK-PREP AMPLE VOLUME in mL ss $ 4fl PU 238 AEA FRAC C, 4.0
AMPLE DILUTION FACTOR DF PU 239 AEA FRAC C239

B859 RACER VOLUME in mL SPKV .'',>';'i OTAL AT COUNTS 1. ...

DIGEST GRAMS of SOLIDSL D TCOUNT TIME MIN Ne
PU23901 RACER BOOK NO IBACKGROUND in

DETECTOR NUMBER * PU 236 c
SOUD EFFICIENCY FACTOR EFF 0.3163 PU 238 c AN,

TRACER PREPARATION DATE 12/27/95 PU 239 c m
96004870 RACER PREPARATION VALUE (dpm/mL) 2390.00 COUNT TIME

PU-236 DECAY CORR'D VALUE (dpm/nL) 2172.92 Pu2391240MCU -1.548E-02

0 PU-238 TRACER VALUE (dpm/mL) 0.00

NIA

Decay Time = Date Counted - Tracer Preparation Date
WMLS65 : Pu-236 Decay Corr'd Value = Pu-236 Preparation Value *[e to the power of {(-n2 * Decay Time/1 040.95))

Pu 236 Tracer Recovery = (Total AT Counts I TC -Bkg)*C236'100/(Pu-236 Decay Corr'd Value * SPKV*EFF)
WB2780" Pu 239/240 pCi/g = (C239)(Pu 236 Decay Corrd Value)(SPKV)(1000mLL)(DF)/[(C236)(SS)(D g/L)(2220000dpm/pCi)]

Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV 'Pu 236 Tracer Recovery / 100)
SE Pu 238 pCi/g = [(Pu 238 dpm)(DF)(0OmLAL)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/l)(SS)]

Relative Counting Error = Square Root of [(1 /(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))] * 1.96 * 100
JFR

05120/98 Pu 239/240 ICilg < 1.55E-02 DETECTION
Relative Counting Error = 100.0% LEVELS

05117 in MCI/g
NOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240
Pu 238 pCi/g < 1.55E-02 1.55E-02
Relative Counting Error 100.0% Pu 238

C.10GRAB Pu 236 Tracer Recovery = 92.6% 1.55E-02

JMV Date: 20-May-96

Signature of Chemist: JFR Date: ?.)2

BLANK.WB1 REV 1.0 / 943128ML

2356

1:\943128\OUTPU8859.WB1

BLNK-PREP

05r20)96



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: SAM3

Pu 238 and 2391240: LA-943-128 (B-0) LIQUID I SOLID SAMPLE
ATE COUNTED MAY-46 %236 AEAFRAC .C2224

SAMPLE AMPLE VOLUME In mL SS t,10 238 AEA FRAC (C238 t.)o
SAMPLE DILUTION FACTOR DF I.5 239 AEA FRAC C2 011

8859 TRACER VOLUME In mL SPKV 0,100 OTAL AT COUNTS 7*4
NEST GRAMS or SOLIDS&t Dg/L T COUNT TIME (IN ....,

PU23901 TRACER BOOK NO . 2e. ..AGROUND in m B 0400
ETECTOR NUMBER 2 pm8.8

SOLID IFFICIENCY FACTOR EFF 0.316 23scpm
TRACER PREPARATION DATE12279

96004870 CER PREPARATION VALUE (dpm/mL) 2390.000 COUNT TME

U:-236 DECAY CORR'D VALUE (dpm/mL) 2172.922 Pu 2391240 pCI/g 1.297E+00
0 PU-238 TRACER VALUE (dprm/mL) 0.000

FUSION0l
Decay Time = Date Counted - Tracer Preparation Date

S96TOO1531 u-236 Decay Corrd Value r Pu-236 Preparation Value *[e to the power of ((-1n2 ' Decay Time/1040.95}J
u 236 Tracer Recovery - (Total AT Counts / TC -Bkg) *C2361 00I(Pu-236 Decay Con'd Value * SPKV * EFF)

WB2780 Pu 239/240 Ci/g - (C239)(Pu 236 Decay Corr'd Value)(SPKV)(1000mL/L)(DF) / [(C236)(SS)(D gL)(2220000 dpm/pCi)]
Pu 238 dpm - [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery /100)

u 238 lJCig - [(Pu 238 dpm)(DF)(l000mL/L)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D giL)(SS)]
elative Counting Error - Square Root of [(I/(Pu 236 cpm min)) + (I / (Pu 238 or 239/240 cpm min))] 1.96 * 100

ot2b6 ~ Pu 2391240 pCiIg 1.27E+00 DETECTION
Relative Counting Error = 1.4% LEVELS

08/17/9, In pCIlg
NOTE: Pu 238 Result Is a LESS THAN Value. Pu 2391240
Pu 238 jCIlg < 7.56E-02 7.56E-02
Relative Countln Error - 100.0% Pu 238
Pu 236 Tracer Recovery - 82.5% 7.56E-02

Analst: t JMV Date: 20-May-96

Signature of Chemist I JFR Date: 2L. 9 1
SAMPLEWBi REV 1.0 U 94312ML j

2357

1:\943128'OUTPU8859.WB1 05/20/96



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: DLJP4

Pu 238 and 239/240: LA-943-128 (B-0) LIQUID I SOLID
-AECOUNTED MA-863236 AEA FRAC (C236) .223

FUP PLE VOLUME In ml SS .. .. U.. 238 AEA FRAC (C238) -. 0m
SAMPLE DILUTION FACTOR DF S .001 230 AEA FRAC (C239) 04

IOU ER VOLUME In ml SPKV OTALAT COUNTS

PU301 TAER BOOK NO 12B3 1CGONicm (Bku) D0aETECTOR NUMBER *.1t J236c7,4
SCUD FFICIENCY FACTOR EFF 0 .316 -238pm

TRACER PREPARATION DATE 12127195 239epm
96004870 ER PREPARATION VALUE (dpm/mL) 2390.000 COUNT TIME

U-236 DECAY CORRD VALUE (dpm/mL) 2172.922 Pu 239r240 pCI7E
0 238 TRACER VALUE (dpm/mL) 0.000

FUSION01
Decay Time s Date Counted - Tracer Preparation Date

S96T001531 u-236 Decay Con'd Value s Pu-236 Preparation Value *[e to the power of {(-n2 * Decay Time/1 040.95)]
u 236 Tracer Recovery - (Total AT Counts / TC -Bkg) *C236*1 00/(Pu-236 Decay Cortd Value * SPKV * EFF)

- WB271 u 239/240 jCi/g - (C239)(Pu 236 Decay Cortd Value)(SPKV)(1 000mL/L)(DF) / [(C236)(SS)(D g/L)(2220000 dpm/pCi)
u 238 dpm - [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery/ 100)

S EH Pu 238 pCi/g [(Pu 238 dpm)(DF)(1OO0mL/L)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCI)(D gA)(SS)]
Relative Counting Error - Square Root of [(1/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))] * 1.96 100

2f Pu 239/240 pCI/g 1.21E+00 DETECTION
Relative Countin Error = 1.4% LEVELS

oS 7iM In pCIlg
Pu 2391240

Pu 238 pCl/g 2.38E-01 7.04E-02
Relative Counting Error = 2.0% Pu 238

Cu-1& GRA" Pu 236 Tracer Recovery 88.4% 7.04E-02

Analysi: JMV Date: 20-Ma -96
Signature of Chemist T JFR Date:
SAMPLE.WB1 REV 1.0 6' 943128ML

2358

I943128OUTPU8859.WB1

DUP

05/20/96



WHC-SD-WM-DP-183, REV C
WORKBOOK PAGE: SAM5

Pu 238 and 2391240: LA-943-128 (B-0) LIQUID I SOLID SAMPLE
DATE COUNTED .4AI.1- U236 AEA FRAC (C236) 021

SAMPLE SAMPLE VOLUME in mL SS .0M U28AEAFRAC .C2. .12
SMPLE DILUTION FACTOR DF t.W 239 AEA FRAC (C239) 0,

8869 ER VOLUME in mL SPKV '.10TAL AT COUNTS 1i8
DIETGRAMS of SOUDSIL .TI COUNT TIME MIN .$....

Pu2list12RACERBOOKNO 12lbX3 KGROUND incpm .Bk. CA
-ETECTOR NUMBER .... .236 . ..

SOLID FFICIENCY FACTOR EFF 0.316 238 pm00
TRACER PREPARATION DATE 12f27195 230 cpm ISA

96004870 ER PREPARATION VALUE (dpm/mL) 2390.000 COUNT TIME 48
'U-236 DECAY CORR'D VALUE (dpm/mL) 2172.922 Pu 2391240 / I All 91 Et0

0 RU-238 TRACER VALUE (dpm/mL) 0.000

FUSIONG1
Decay Time - Date Counted - Tracer Preparation Date

S96TOO1S41 u-236 Decay Cored Value - Pu-236 Preparation Value *[e to the power of ((-1n2 * Decay Time/I 040.95}J
u 236 Tracer Recovery - (Total AT Counts / TC -Bkg) *C23r100(Pu.236 Decay Cored Value * SPKV * EFF)

Wu 239/240 pCi/g - (C239)(Pu 236 Decay Cored Value)(SPKV)( OOOmL)(DF) / [(C236)(SS)(D g/L)(2220000 dpm/pCl)]
*s 238 dpm - [(Total AT Counts / TC) - Bkg ' 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery 100)
EH 238 pCiLg - [(Pu 238 dpm)(DF)(1000mLA)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pC)(D gIL)(SS)]
elative Counting Error - Square Root of [(1 /(Pu 236 cpm * min)) + (11 (Pu 238 or 239/240 cpm * min))] * 1.96 w 100

othm 2/ Pu 2391240 pCUg 1.42E+00 DETECTION
Relative Counting Error = 1.4% LEVELS

<toi17tJOO In ji g:
Pu 239/240

Pu 238 pCUg 2.87E-01 8.14E-02
Relative Counting Error = 2.0% Pu 238

C-1 Pu 236 Tracer Recovery 86.0% 8.14E-02

Analyst: JMV Date: 20-May-96

Signature of Chemist: N m JFR Date: fyy 9,
SAMPLE.WB1 REV 1. 943128YAL J)

2359
I:\943128'0UTPU8859.WB1 05r2iow



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: DUPE
Pu 238 and 239/240: LA-943-128 (B-0) LIQUID I SOLID

AECOUNTED $$$$$0$ 2AEFRAC (C236) .0

DUP AMPLE VOLUME in ml. SS U$$$ildil -238 AEA FRAC (C235) .1

AMPLE DILUTION FACTOR DF $$$$$$$i-U 239 AEA FRAC (C239) .1

88 ACER VOLUME In mL SPKV .> .OTAL AT COUNTS H -t

PU21111 -(AER BOOK NO E~iii$$ AKGROUND In cpm (Bkol 40
-ETECTOR NUMBER ? 1J236cpm

SOLID FFICIENCY FACTOR EFF 0.316 238 cpm
"RACER PREPARATION DATE 12127195 -39cpm ... ..

986004870 EtACER PREPARATION VALUE (dpm/mL) 2390.000 COUNT TIME 460

1-236 DECAY CORR'D VALUE (dpm/mL) 2172.922 Pu 239240 pCIg 0
0 PU-238 TRACER VALUE (dpm/mL) 0.000

FUSION01
mecay Time - Date Counted - Tracer Preparation Date

S96T001541 u-236 Decay Cored Value = Pu-236 Preparation Value *[s to the power of ((-n2 * Decay Time/1040.95)]
u 236 Tracer Recovery - (Total AT Counts / TC -Bkg) *C236*100/(Pu-236 Decay Cored Value * SPKV * EFF)

Pu 239/240 jCi/g = (C239)(Pu 236 Decay Cored Value)(SPKV)(1000mLA)(F) / [(C236)(SS)(D gIL)(2220000 dpm/pC)
Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C2381 - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer RecoveryI 100)
Pu 238 jCi/g - [(Pu 238 dpm)(DF)(1 000mLl)] / [(Pu-236 Tracer Recovery 100)(2220000 dpm/pCl)(D g/L)(SS))

elative Counting Error - Square Root of [(l/(Pu 236 cpm * min)) + (1/ (Pu 238 or 2391240 cpm * min))] 1 .98 * 100

Pu 239/240 pCI/g 1.48E+00 DETECTION
Relative Counting Error - 1.3% LEVELS

In pCg

Pu 239/240
Pu 238 pClIg 3.13E-01 7.88E-02
Relative Counting Error - 1.9% Pu 238

c-Ied Pu 236 Tracer Recovery 91.1% 7.88E-02

Analst: JMV Date: 20-y

Signature of Chemist: v.. JFR Date:
SAMPLE.WBI REV 1.0 (1 943128111L

2360
I:\94312W0UT7PUISS.WB1

Ui
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'/7< U /6

G E N E R A L
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
WL8859-STD

File ID: 27a2713.CNF

Counted on:
Detector:
Geometry number: 1
Count time:

WHC-SD-WM-DP-183, REV. 0

5/18/96 @10:13
AEA27

28800. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial. Final
877.8 877.8 358.203 358.203
16.2 16.2 284.432 284.346

408.4 408.4 226.214 226.214

FWHM
Initial Final
10.000 3.180
10.000 6.447
12.000 3.548

Tau
Initial- Final

5.000 0.966
5.000 2.760
6.000 1.417

PEAK RESULTS
Peak Error Limit: 30%

Peak Centroid
Exp. Obs. Diff. FWHM
5.755 5.745 0.0100.01
5.400 5.405 -.0050.03
5.147 5.138 0.0090.02
5.144 5.138 0.006

Count %err
Rate c/m @95

30.47 1.6
0.53 14.1
12.14 2.6

Activity
d/m uCi/ea

2527.5 0.114E-02
61.2 0.276E-04

986.8 0.445E-03
986.8 0.445E-03

0.990 <--valid peaks only--> 43.14

DETECTOR CALIBRATION
Energy(MEV) = 4.097 + (0.0046)*Channel

Energy range (MeV): 4.097 TO 6.452
Efficiency = 0.0123 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
20909.0
20909.2
20706.8

202.2

% Recovery
100.000
100.001
99.033
0.967

Analyzed by:

Peak
ID
1
2
3

Isotope
Pu236
Th228
Pu239
Pu240

AEA
Frac

0.699
0.012
0.279

Totals:

VR

2361



Spectrum 27a2713.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

3

.................. 3

....................... 3

.. 1

............ 1

... .............................. 1...

.................................................................1

................ 1

2362

5868.6



Raw Data Dump for AEA Spectrum: 27a2713.CNF WHC-SD-WM-DP-183,REV.0
1 0. 0. 1. 0. 0. 0. 0. 0. 0. 0.

11 0. 1. 0. 0. 0. 0. 0. 0. 0. 0.
21 0. 0. 1. 0. 0. 0. 1. 1. 0. 0.
31 0. 1. 0. 0. 0. 0. 0. 0. 0. 0.
41 0. 0. 0. 0. 0. 0. 1. 0. 0. 0.
51 0. 0. 0. 0. 0. 0. 0. 1. 0. 1.
61 0. 0. 0. 1. 0. 0. 1. 1. 0. 1.
71 1. 1. 1. 1. 0. 1. 0. 0. 0. 0.
81 0. 0. 2. 2. 0. 0. 0. 0. 0. 0.
91 0. 1. 0. 1. 0. 0. 0. 0. 1. 2.

101 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
ill 0. 0. 3. 0. 0. 0. 2. 0. 0. 0.
121 1. 0. 1. 3. 1. 5. 2. 2. 2. 0.
131 1. 0. 0. 0. 3. 1. 3. 1. 2. 1.
141 2. 0. 1. 2. 3. 2. 4. 1. 2. 3.
151 1. 0. 0. 0. 4. 1. 2. 3. 0. 1.
161 2. 2. 4. 3. 4. 1. 3. 3. 5. 3.
171 4. 3. 5. 4. 1. 10. 11. 8. 5. 10.
181 11. 7. 9. 14. 8. 18. 12. 7. 14. 21.
191 18. 17. 17. 21. 21. 31. 27. 24. 27. 24.
201 32. 39. 43. 53. 52. 58. 49. _71.. 73. - 89.
211 89. 90. 128. 143. 134. 149. 177. 201. 200. 205.
221 221. 272. 349. 373. 423. 485. 471. 416. 296. 166.
231 66. 27. 6. 2. 1. 1. 1. 2. 2. 0.
241 0. 1. 2. 1. 2. 3. 2. 2. 3. 0.
251 3. 2. 2. 5. 5. 1. 5. 4. 4. 5.
261 10. 5. 5. 6. 6. 9. 4. 5. 6. 2.
271 5. 3. 8. 7. 7. 5. 4. 2. 11. 12.
281 11. 8. 19. 23. 26. 16. 10. 5. 11. 5.
291 8. 9. 13. 13. 10. 11. 17. 10. 10. 20.
301 13. 19. 12. 16. 18. 11. 22. 9. 16. 19.
311 12. 24. 25. 19. 14. 24. 26. 29. 26. 33.
321 29. 38. 48. 54. 50. 54. 46. 54. 74. 69.
331 85. 64. 82. 102. 91. 108. 100. 136. 162. 167.
341 208. 228. 249. 294. 335. 397. 450. 537. 562. 595.
351 537. 484. 540. 526. 659. 780. 951. 1001. 1043. 951.
361 594. 278. 62. 16. 1. 0. 0. 0. 0. 0.
371 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 1. 0. 0. 0. 0.
421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
431 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 1. 1. 2.
461 0. 0. 0. 1. 1. 0. 1. 0. 1. 1.
471 0. 1. 1. 0. 0. 0. 0. 1. 0. 0.
481 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

2363



G E N E R A L

WHC-SD-WV-D -1 83, REV. (

Westinghouse Hanford !c
A L P H A E 1f E R G Y

Rev. 2.02

DATA REDUCTION REPORT

SA14PJE
WL8859--BLK

File ID: 28a2814.CNF

A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:

5/18/96 @10:14
EA28

28806. Sec

PEAK ANALYSIS

Peak height Peak center FWHM Tau
Initial Final ..- Initial Final Initial . Final Initial-ina.
1088.4 1088.4 358.990 358.990 10.000 3.057 5.000 0.959

16.9 16.9 284.123 283.969 14.000 11.173 7.000 3.906

PEAK RESULTS
Peak Error Limit: 30%

Peak Centroid Count %err
Exp. Obs. Diff. FWHM Rate c/m @95
5.755 5.754 0.0010.01 36.72 1.5
5.400 5.409 -.0090.05 0.71 12.3

0.993 <--valid peaks only-->

Activity
d/m uCi/ea
1688.0 0.760E-03

45.2 0.203E-04

37.44

DETECTOR CALIBRATION
Energy(MEV) = 4.102 + (0.0046)*Channel

Energy range (MeV): 4.102 TO 6.458
Efficiency = 0.0222 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
18093.0
18094.0
17972.8

120.2

% Recovery
100.000
100.005
99.336
0.664

Analyzed by:

Peak
ID
1
2

Peak
ID
1
2

Isotope
Pu236
Th228

AEA
Frac

0.974
0.019

Totals:

VR

2364



Spectrum 28a2814.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV 0

2
2
2
2
2

1

1
................... . .
..................................................... 1
............1.

2365

6958.9

...... .. .

............

............



Raw Data Dump
1 0.

11 0.
21 0.
31 0.
41 0.
51 0.
61 1.
71 1.
81 0.
91 0.
01 0.
11 1.
21 1.
31 0.
41 0.
51 1.
61 0.
71 3.
81 1.
91 0.
01 0.
11 1.
21 0.
31 0.
41 0.
51 2.
61 5.
71 6.
81 15.
91 4.
01 20.
11 24.
21 49.
31 92.
41 216. 2
51 668. 6
61 1042. 6
71 0.
81 0.
91 0.
01 0.
11 0.
21 0.
31 0.
41 0.
51 0.
61 1.
71 0.
81 0.
91 0.
11 0.

for AEA Spectrum:
0.

0.

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
1
6
1
3
5

13
4

25
10
15
40
57

120
346
677
55
0
0
0
0
0
0
0
0
0
0
2
0
0

28a2814.CNF
1. 0.
0. 0.
1. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
1. 1.
1. 0.
1. 0.
1. 0.
0. 1.
0. 2.
4. 0.
1. 3.
3. 1.
3. 4.
7. 3.
4. 11.

13. 17.
11. 12.
22. 13.
24. 29.
48. 68.

134. 146.
383. 367.
726. 886.

11. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 1.
0. 0.
0. 0.
0. 0.
1. 1.
0. 1.
0. 0.
0. 0.

WHC-SD-WM-E
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.
0.
0.
1.
1.
0.
1.
1.
1.
0.
4.
2.
6.
7.

14.
11.
17.
37.
64.

155.
492.
974.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

1
0
0
0
0
0
0
0
0
0
1
1
0
0
1
0
0
0
1
-_
0
1
1
4
5
3
11
16
15
16
32
79

156
572

1096
0
0
0
0
0
0
0
0
0
0
1
0
0
0

P-1q3,

0.
1.
1.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
0.

1.
0.
1.
0.
1.
3.
5.
8.

11.
11.
38.
78.

159.
636.

1312.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
2.
1.
0.
0.

2366

,#6VS0
0.
0.
0.
0.

1.
0.
2.
0.
0.
0.
0.
1.
0.
a.
0.
0.
0.
0.

1.
2.
2.
2.
6.
9.

13.
8.

15
21.
33.
87.

178.
667.

1252.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.



G E N E R A L

WHC-SD-WM-DP-183, REV. 0
estinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
S96T1531-SAM

File ID: 5a5333.CNF

Counted on:
Detector:
Geometry number: 1
Count time:

5/18/96 @10:14
AEA5

306. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final .. Initial Final

16.2 16.2 362.069 362.069
42.6 42.6 229.716 229.716

FWHM Tau
Initial .Final___-InitiaL__-inal
14.000 4.675 7.000 1.334
14.000 6.306 7.000 1.875

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu236
2 Pu239

Pu240

AEA
Frac

0.224
0.611

Peak Centroid Count %err
Exp. obs. Diff. FWHM Rate c/m @95
5.755 5.753 0.0020.02 58.68 11.3
5.147 5.144 0.0030.03 159.71 6.9
5.144 5.144 0.000

Activity
d/m uCi/ea
158.1 0.712E-04
421.7 0.190E-03
421.7 0.190E-03

0.835 <--valid peaks only--> 218.39

DETECTOR CALIBRATION
Energy(MEV) = 4.087 + (0.0046)*Channel

Energy range (MeV): 4.087 TO 6.443
Efficiency = 0.3787 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
1334.0
1334.0
1113.8

220.2

% Recovery
100.000
100.000
83.492
16.508

Analyzed by:
VR

2367

Peak
ID
1
2

Totals:



1 Legend: Raw =
Spectrum 5a5333.CNF

.... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

..... 2...

............... 2

.................................. 2

.. ............................................................... 2

.......................... 2.

......1
..............1.
.................... 1

2368

300.9

2.
.2.

2.

1



Raw Data Dump for AEA Spectrum: 5a5333.CNF
1 0. 0. 0. 0. 0. 0. 0 0. 0.

11 0. 0. 0. 0. 0. 0. :. 0. 0. 0.
21 0. 0. 0. 0. 0. 0. :. 0. 0. 0.
31 0. 0. 0. 0. 0. 0. :a. a 0. 0.
41 0. 0. 0. 0. 0. 0. :. 0. 0. 0.
51 0. 0. 0. 0. 0. 0. :. 0. 0. 1.
61 0. 0. 0. 0. 0. 0. '. 0. 0. 0.
71 0. 1. 0. 0. 0. 0. a. 0. 0. 0.
81 0. 0. 0. 0. 0. 1. I. 0. 1. 0.
91 0. 0. 0. 0. 0. 0. U. 0. 0. 0.
101 0. 0. 0. 0 0. 0. 0. 1. 0. 0.
111 0. 0. 0. 1. 0. 0. 1. 0. 0. 1.
121 0. 0. 0. 0. 0. 0. 0. 0. 1.
131 0. 0. 1. 0 0. 0. 0. 0. 0. 2.
141 0. 0. 0. 0. 0. 0. 1. 1. 1. 1.
151 0. 1. 0. 1. 0. 0. 0. 0. 1. 1.
161 0. 1. 1. 0. 3. 0. 0. 1. 1. 1.
171 1. 1. 1. 2. 0. 1. 3. 0. 3. 1.
181 1. 3. 0. 1. 1. 2. 2. 3. 3. 0.
191 5. 3. 1. 4. 7. 7. 4. 5. 4. 6.
201 8. 5. 7.-, 6. 10. 9. 10. 1-1 11.4
211 12. 12. 8. 15. 17. 11. 10. 24. 17. 23.
221 20. 29. 25. 33. 32. 36. 34. 45. 44. 55.
231 34. 42. 37. 25. 22. 11. 5. 2. 1. 1.
241 0. 0. 0. 0. 0. 1. 0. 2. 1. 0.
251 1. 0. 1. 0. 0. 1. 1. 0. 1. 0.
261 0. 2. 0. 1. 1. 0. 0. 1. 2. 0.
271 0. 1. 0. 0. 0. 1. 0. 1. 1. 0.
281 2. 3. 1. 2. 5. 3. 2. 3. 3. 4.
291 3. 3. 6. 4. 7. 8. 6. 3. 6. 5.
301 9. 6. 10. 11. 9. 7. 4. 4. 3. 2.
311 1. 0. 1. 0. 1. 1. 2. 1. 1. 2.
321 0. 1. 1. 1. 1. 3. 2. 2. 1. 1.
331 2. 4. 2. 2. 2. 2. 2. 3. 2. 2.
341 0. 6. 5. 3. 2. 8. 9. 3. 4. 11.
351 9. 6. 8. 15. 10. 5. 13. 19. 13. 14.
361 12. 22. 15. 15. 12. 7. 10. 2. 0. 0.
371 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
431 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
481 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

2369



G E N E R A L

WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
S96TI531-DUP

File ID: 6a6538.CNF

A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:

5/18/96 @10:15
EA6

28803. Sec

PEAK ANALYSIS

Peak height Peak center FWHM
Initial Final -, Initial .Final initial Final
1160.5 1160.5 360.510 360.510 16.000 9.235
608.4 608.4 302.179 302.058 16.000 9.724

3383.4 3383.4 228.764 228.759 16.000 8.625
13.4 13.4 96.563 96.523 228.000 1.000
9.2 9.2 90.833 90.290 210.000 1.000

Tau
InitiaLtsina~l

8.000 2.155
8.000 2.238
8.000 2.221

114.000 0.100
105.000 0.100

PEAK RESULTS
Peak Error Limit: 30%

ID Isotope
1 Cm243

Pu236
2 Am241

Pu238
3 Pu239

Pu240

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.223 5.779 5.751 0.0280.04 57.64
5.755 5.751 0.004

0.119 5.479 5.482 -.0030.04 30.78
5.487 5.482 0.005

0.604 5.147 5.145 0.0020.04 156.26
5.144 5.145 -.001

4.537 1.01
???? 4.508 0.68

%err
@95
1.2

1.7

0.7

9.0
17.0

d/m
203.2
151.4

84.3
110.0
402.1
402.1

Activity
uCi/ea

0.915E-04
0.682E-04
0.380E-04
0.496E-04
0. 181E-03
0. 181E-03

0.946 <--valid peaks only--> 244.69

DETECTOR CALIBRATION
Energy(MEV) = 4.093 + (0.0046)*Channel

Energy range (MeV): 4.093 TO 6.448
Efficiency = 0.3886 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
124177.0
124171.6
118269.8

5907.2

% Recovery
100.000
99.996
95.243
4.757

Analyzed by:

2370

Peak
ID
1
2
3
4?
5?

Totals:



VR

WHC-SD-WM-DP-183, REV. 0

2371



Spectrum 6a6538.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc. Display Max.:

WHC-SD-WM-DP-183, REV. 0

3.
...... 3
................. 3
..................................... 3.
............................................................ 3 ..
...................... 3

.2.

.... 2.

.2.

1 .

................ 1.

.............. 1

2372

25443.4
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Raw Data Dump for AEA Spectrum: 6a6538.CNF
1 0. 0. 0. 0. 0. 0. . 0. .. 0.

11 0. 0. 0. 2. 7. 0. 1 4. 9. 2.
21 4. 1. 4. 3. 5. 1. 2 2. 9. 4.
31 3. 4. 4. 4. 2. 4. 4. 3. 3.
41 9. 7. 7. 3. 5. 6. 1 9. 5. 5.
51 4. 6. 6. 4. 3. 13. 6. 5. 3. 7.
61 3. 11. 4. 12. 4. 3. 5. 9. 8. 7.
71 5. 6. 3. 5. 8. 8. 4. 8. 9. 8.
81 5. 10. 8. 12. 9. 6. 10. 10. 12. 21.
91 9. 16. 13. 8. 11. 15. 16. 13. 10. 11.

101 11. 17. 12. 9. 11. 11. 12. 23. 19. 22.
111 23. 11. 22. 20. 19. 20. 16. 26. 21. 19.
121 23. 35. 21. 36. 27. 24. 31. 28. 38. 32.
131 28. 29. 37. 55. 46. 49. 47. 40. 48. 36.
141 46. 51. 49. 53. 51. 68. 66. 62. 62. 69.
151 75. 79. 81. 71. 68. 72. 83. 88. 92. 107.
161 98. 95. 90. 115. 113. 105. 131. 117. 114. 145.
171 132. 154. 153. 161. 178. 182. 165. 208. 194. 193.
181 222. 243. 289. 282. 271. 259. 271. 276. 332. 361.
191 346. 357. 370. 438. 390. 452. 452. 484. 486. 569.
201 529. 572. 618. 648. 719. 751. _752. 852.. 897. 941 
211 1031. 1111. 1178. 1248. 1365. 1531. 1732. 1798. 2046. 2165.
221 2352. 2560. 2609. 2872. 3157. 3302. 3488. 3577. 3633. 3506.
231 3282. 2934. 2458. 1949. 1440. 987. 654. 370. 268. 181.
241 97. 58. 48. 46. 25. 35. 41. 37. 34. 35.
251 53. 44. 38. 39. 51. 51. 41. 50. 67. 58.
261 63. 81. 86. 58. 90. 103. 78. 88. 90. 91.
271 105. 102. 127. 89. 141. 148. 143. 150. 158. 149.
281 176. 192. 183. 248. 224. 243. 280. 286. 321. 356.
291 361. 367. 403. 473. 483. 515. 567. 560. 608. 656.
301 637. 666. 702. 632. 562. 505. 442. 366. 284. 202.
311 169. 150. 120. 77. 102. 83. 92. 100. 98. 118.
321 101. 120. 102. 106. 147. 154. 139. 156. 141. 191.
331 187. 175. 198. 223. 230. 235. 247. 249. 290. 331.
341 334. 388. 389. 430. 481. 525. 562. 607. 650. 729.
351 759. 823. 924. 971. 1024. 1077. 1112. 1178. 1153. 1176.
361 1245. 1169. 1132. 967. 812. 665. 496. 358. 211. 138.
371 95. 31. 10. 7. 6. 1. 2. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 1. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 1. 0. 0. 0.
421 0. 1. 0. 0. 0. 0. 0. 0. 0. 0.
431 0. 0. 2. 0. 1. 0. 0. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 1. 0. 0. 0. 0. 0.
461 0. 1. 0. 0. 1. 0. 0. 0. 0. 0.
471 0. 2. 0. 2. 4. 0. 1. 3. 1. 3.
481 2. 1. 0. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

2373



S "' ~"

G E N E R A L
wIDPpJu 1 e a ford Co.

A L P H A E N E R G Y
Rev. 2.02

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
S96T1541-SAM

File ID: 7a7206.CNF

Counted on: 5/18/96
Detector: AEA7
Geometry number: 1
Count time:

@10:15

28805. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
1130.5 1130.5 358.904 358.904
643.8 643.8 300.457 300.353

3427.3 3427.3 226.350 226.347

FWHM
Initial -Final
14.000 8.659
16.000 9.292
16.000 9.230

Tau
InitiaL-Final
7.000 2.111
8.000 2.380
8.000 2.702

PEAK RESULTS
Peak Error Limit: 30%

ID Isotope
1 Cm243

Pu236
2 Pu238

Am241
3 Pu239

Pu240

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.219 5.779 5.758 0.0210.04 53.99
5.755 5.758 -.003

0.123 5.487 5.489 -.0020.04 30.30
5.479 5.489 -.010

0.608 5.147 5.148 -.0010.04 149.58
5.144 5.148 -.004

%err
@95
1.2

1.7

0.7

Activity
d/m uCi/ea
174.9 0.788E-04
130.2 0.587E-04
99.5 0.448E-04
76.2 0.343E-04

353.6 0.159E-03
353.6 0.159E-03

0.951 <--valid peaks only--> 233.87

DETECTOR CALIBRATION
Energy(MEV) = 4.107 + (0.0046)*Channel

Energy range (MeV): 4.107 TO 6.463
Efficiency = 0.4230 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
118108.0
118107.9
112276.7

5831.3

% Recovery
100.000
100.000
95.063
4.937

Analyzed by:
VR

2374

Peak
ID
1
2
3

Totals:



1 Legend:
Spectrum 7a7206.CNF

Raw = .... Modeled Peaks = 1,2,.., etc

WHC-SD-WM-DP-183, REV. 0
Display Max.:

.3
3.
....... 3
..................... 3
................................................ 3 ..
............................................................. 3 .
........... 3

2
.2.

........ 2 .
2.

.1.

.................. 1.
.........1

2375

24152.9
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Raw Data Dump
0.
0.
3.
1.
3.
3.
5.
6.
3.
3.
8.

13.
23.
23.
41.
61.
85.

126.
189.
315.
536.

1127.
2795.
2338.

44.
31.
54.
90.

156.
430.
716.

80.
79.

165.
346.
918.

1166.
22.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
5.

for
0.
0.
2.
3.
5.
4.
4.
7.
8.
6.
8.

13.
19.
30.
31.
60.
93.

122.
180.
311.
567.

1222.
3152.
1781.

37.
37.
61.

106.
195.
462.
676.

87.
99.

158.
367.
884.

1008.
14.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum:
0
0
2
3
5
6
2
5

10
8
4

10
19
28
45
59
90

132
226
344
595

1366
3378
1397

21
33
77
87

210
557
637

84
105
172
391
954
840

6
0
1
0
0
0
0
0
0
0
0
0
0

0.
0.
3.
2.
2.
9.
9.
3.
4.
7.
8.

14.
16.
22.
39.
62.
97.

138.
198.
368.
596.

1428.
3498.

944.
30.
47.
66.

108.
230.
524.
554.

64.
133.
199.
432.
976.
632.

2.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.

7a7206
0.
3.
4.
2.
2.
4.
1.
7.

10.
9.

11.
11.
21.
30.
46.
59.
93.

131.
216.
384.
673.

1587.
3596.

667.
30.
54.
51.

114.
252.
516.
461.

63.
125.
222.
536.

1101.
484.

0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.

.CNF
0.
7.
3.
2.
6.
5.
6.
5.
8.

12.
13.
26.
16.
33.
46.
69.
99.

149.
235.
402.
752.

1754.
3616.
426.

24.
47.
70.

129.
256.
645.
380.

67.
132.
235.
559.

1082.
314.

0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.

WHC-SP-WM-DP183, RE 0
3. 2. 1.
2. 2. 2.
3. 6. 3.
1.
4.
4.
6.
6.
9.

12.
17.
18.
36.
50.
59.

107.
154.
278.
421.
829.

1873.
3620.

266.
33.
50.
84.

139.
310.
650.
330.

75.
133.
274.
618.

1163.
228.

2.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
0.

3.
2.
2.
7.
6.
4.
7.
8.

25.
35.
51.
74.

109.
157.
283.
433.

-- 83-.
2199.
3563.

150.
46.
60.
90.

138.
351.
645.
227.

90.
147.
284.
719.

1223.
152.

0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.

1
7
4
8
6
9

17
20
19
34
48
67

100
163
293
498
918

2275
3152

96
35
54
91

149
348
687
158

75
143
303
773

1142
95

0
0
0
0
0
0
0
1
0
0
0
0
0

0.
4.
2.
3.
8.
5.
9.
8.
6.

10.
10.
18.
31.
33.
54.
74.

127.
175.
254.
539.

.102-5,
2519.
2820.

45.
32.
71.
86.

161.
383.
698.
113.

82.
158.
311.
756.

1187.
58.

0.
0.
0.
0.
0.
2.
0.
0.
0.
1.
1.
0.
0.

2376



WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
S96T1541-DUP

File ID: 8a8337.CNF

- / ?' -,tK

A N A L Y S I S

Counted on:
Detector:
Geometry number: 1
Count time:

5/18/96 @10:16
AEA8

28805. Sec

PEAK ANALYSIS

Peak height
Initial Final
1160.8 1160.8
721.8 721.8

3718.9 3718.9
19.2 19.2
0.2 0.1
2.9 2.9

Peak center
.Initial.. Final

355.829 355.829
298.029 297.906
224.325 224.319
110.592 110.542
98.483 98.000
85.441 84.965

FWHM
Initial.- Final
18.000 11.952
18.000 11.386
18.000 11.531

168.000 1.000
4.000 0.100
4.000 0.000

Tau
Initial-_inal
9.000 2.940
9.000 2.692
9.000 3.198

84.000 0.100
2.000 0.100
2.000 1.843

PEAK RESULTS
Peak Error Limit: 30%

ID Isotope
1 Cm243

Pu236
2 Am241

Pu238
3 Pu239

Pu240

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.208 5.779 5.735 0.0440.05 59.05
5.755 5.735 0.020

0.131 5.479 5.469 0.0100.05 37.14
5.487 5.469 0.018

0.619 5.147 5.130 0.0170.05 176.10
5.144 5.130 0.014

???? 4.607 1.48
????5

????

4.549
4.489

0.00
0.00

%err
@95
1.2

1.5

0.7

7.4
9845.
1000.

d/m
194.5
144.9
95.0

124.0
423.4
423.4

Activity
uCi/ea

0.876E-04
0.653E-04
0 .428E-04
0.559E-04
0. 191E-03
0. 191E-03

0.957 <--valid peaks only--> 272.29

DETECTOR CALIBRATION
Energy(MEV) = 4.099 + (0.0046)*Channel
Energy range (MeV): 4.099 TO 6.454

Efficiency = 0.4159 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
136579.0
136579.0
131432.2

5146.8

% Recovery
100.000
100.000
96.232
3.768

2377

G E N E R A L

Peak
ID
1
2
3
4?
5?
6?

Totals:



Analyzed by:
VR

WHC-SD-WM-DP-183, REV. 0

2378



1 Legend: Raw =
Spectrum 8a8337.CNF

.... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

3.
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Raw Data Dump
0.
0.
5.
8.
1.

12.
4.
4.
5.
8.
9.

17.
22.
31.
56.
74.
87.

151.
265.
404.
741.

1507.
3589.
1847.

59.
54.
76.

138.
239.
628.
649.
102.
119.
190.
514.

1000.
835.

13.
0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
1.
0.
0.

for AEA Spectrum:
0.
0.
9.
5.
4.
8.

11.
10.

8.
7.

11.
22.
19.
40.
56.
75.

124.
141.
236.
432.
799.

1661.
3715.
1448.

47.
66.
80.

141.
331.
663.
606.

70.
140.
251.
555.

1151.
701.

11.
0.
1.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0
0
3
7
5
6
8
6
7
8

12
13
28
42
48
80

103
178
254
465
811

1794
3912
1073

43
39
92

156
294
671
500

81
142
260
579

1107
548

2
0
0
0
0
1
0
0
0
0
0
0
0

0.
0.
4.
2.
6.

10.
8.
9.
7.

12.
6.

14.
28.
40.
51.
80.

103.
181.
278.
475.
939.

2068.
3993.

758.
40.
52.
97.

157.
338.
713.
436.

85.
133.
284.
667.

1134.
399.

6.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.

8a8
0
2
3
1

337

6.
6.
7.
4.

17.
8.

13.
14.
27.
39.
48.
63.

142.
182.
339.
525.

.. 964.
2167.
3918.

544.
36.
60.

110.
180.
348.
738.
394.

89.
143.
258.
723.

1211.
306.

0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.

.CNF
0
5
3
4
4.
1.
6.
7.
7.
7.

14.
24.
35.
44.
58.
79.

116.
202.
298.
531.

1030.
2450.
3698.

370.
53.
61.

104.
208.
411.
732.
289.
112.
191.
316.
769.

1227.
201.

1.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
1.
0.

WHC-SD-WM-DP-183, P-V. 0
0.
3.
6.

10.
4.
4.

10.
6.
9.

15.
22.
26.
38.
44.
65.
93.

134.
253.
342.
564.

1131.
2653.
3481.

231.
39.
71.

101.
212.
414.
776.
230.
142.
168.
321.
798.

1233.
144.

0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
2.
0.
0.

0.
1.
1.
5.
5.
3.
9.
9.
9.

19.
12.
17.
36.
55.
64.
83.

175.
223.
348.
603.

1153.,
2862.
3203.

150.
45.
75.

117.
213.
450.
773.
177.
120.
182.
368.
898.

1096.
69.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
2.
4.
5.
2.
5.
7.

18.
10.
16.
16.
20.
31.
37.
70.
92.

150.
215.
371.
627.

1321-
3197.
2890.

100.
36.
64.

126.
215.
572.
798.
131.
105.
186.
438.
932.

1000.
50.

0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.

0.
6.
4.
2.
5.
4.
9.

11.
8.

13.
27.
13.
38.
50.
79.

101.
140.
255.
394.
686.

-1456.--
3416.
2352.

69.
39.
76.

125.
292.
537.
747.
129.
118.
201.
472.

1023.
942.

28.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
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05/17/96 15:43
A-0004-1

Analyst:

Method:

Worklist

S Type

1 STD

2 BLNK-P

3 SAMPLE

4

5

DUP

SAMPLE

6 DUP

WHC-SD-WM-DP-183, REV. 0 R USH
LABCORE Data Entry Template for Worklist# 8860

>fnl Instrument: PU01 A/ Book#

LA-943-128 Rev/Mod

Comment: C-106. RUSH. Determine sample size using ludlum. new

Sample# R A Test Matrix Group# Project

@PU23901 SOLID

REP @PU23901 SOLID

S96T001678 0 F @PU23901 SOLID 96000174 C-106 GRAB
Analytes Requested: PU23901 , PU23901E, PU23901T

S96T001678 0 F @PU23901 SOLID

S96T001689 0 F @PU23901 SOLID 96000174 C-106 GRAB
Analytes Requested: PU23901 , PU23901E, PU23901T

S96T001689 0 F @PU23901 SOLID

3

Final page for worklist # 8860

Date

ms 2 4

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

2381

Page: 1

Analyst Signature Date Analy? ignature



worklistrad Version 0. 0 04/18/96
05/20/96 11:57

WHC-SD-WM-DP-1 83, REV. 0

LABCORE Completed RadChem Report for Worklist#: 8860

Analyst: jmv Instrument: AB14 Book#-/. J/3
Method: 4 3 / 79- Rev/Mod A -

Worklist Comment: C-106. RUSH. Determine sample size using ludlum. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

I STD 0 5IPU23901 PU23901 SOLID 3.81E-02 3.82E-2 100.262 % Recovery
I SID 0 SPU23901 PU23901T SOLID 100 9.44E+01 94.400 % Recovery
I STO 0 BPU23901 PU23901E SOLID I 2.90E+00 2.900 % Ct Error

BLNK-PREP 0 @PU23901 PU23901 SOLID 1 <1.71E-2 uci/g
BLNK-PREP 0 wU23901 PU23901T SOLID 100 9.55E+01 95.500. Recovery

LNK-PREP 0 2PU23901 PU23901E SOLID 1 1.OOE+02 100.000 uci/g
I SAMPLE 196T*01678 0 F aPU23901 PU23901 SOLID N/A .,75E-01 490.0e-004 uCI/g -

5 SAMPLE S96T001678 0 F P123901 PU23901T SOLID N/A 8.96E+01 0.Oe+000 % Recovery
; SAMPLE $91001678 0 F OPU23901 PU23901E SOLID V/A 2.O1E+0 0.0e+000 % Ct. Error

S96T001678 0 F SPU23901 PU23901 SOLID 7.7
S96T001678 0 F PU23901 PU23901T SOLID .
S96T001678 0 F 9PU23901 PU23901E SOLID

ST091689 0 F SPU23901 PU23901 SOLID N/A
S96T001689 0 F 9PU23901 PU23901T SOLID N/A
$96T001689 0 F 9PU23901 PU23901E SOLID N/A
S96T001689 0 F @PU23901 PU23901 SOLID 9.0
S967001689 0 F @PU239Oi PU23901T SOLID
S96T001689 0 F 2PU23901 PU23901E SOLID

75E-1 7.65E-1 1.299 RPD
100 8.60E+01 86.000 % Recovery

1.00 1.93E+00 1.930 % Ct Error
9.01E-01 737.06-004 uCl/9
8.65E+01 O.Oe+000 % Recovery
2.18E+00 0..e+OOO t Ct. Error

IE-1 9.26E-1 2.737 RPD
100 9.33E+01 93.300 % Recovery

1.00 2.16E+00 2.160 % Ct Error

Final page for worklist# 8860

Analyst Signature Date

Rovfewer Signature (

Analyst Signature

Date

V -/Cr'&Af~c 'VW7l 9

Units shown for QC (BLK/BKG) may not reflect the actual units.

2382

Page: 1

DUP

DUP

DUP
SAMPLE
SAMPLE

SAMPLE
DUP

CUP
DUP

Date



WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: STD1

Pu 238 and 239.240 : LA-943-128 (B-0) LIQUID STO

)ATE COUNTED MAY-18-96 PU 236 AEA FRAC (C236) 0.719
ST AMPLE VOLUME in mL SS 0.100 PU 238 AEA FRAC (C238) 0.000

AMPLE DILUTION FACTOR DF 101.000 PU 239 AEA FRAC (C239) 0.278
8960 RACER VOLUME in mL SPKV 0.100 TOTAL AT COUNTS 2501

2IGEST DILUTION FACTOR DDF A1.O00 T COUNT TIME (MIN) 30
OPU23901 RACER BOOK NO 120B43 BACKGROUND in cpm (Bkg) 0.370

)ETECTOR NUMBER 14 PU 236 cpm 34.130

LIQUID EFFICIENCY FACTOR EFF 0.291 PU 238 cpm o.000
MM&MMIRACER PREPARATION DATE 12127/95 PU 239 cpm 13.180
96004871 rRACER PREPARATION VALUE (dpm/mL) 2390.000 EA COUNT TIME 480

PU-236 DECAY CORR'D VALUE (dpm/mL) 2172.922 u239240 Ci 3.8223E+01

0 PU-238 TRACER VALUE (dpm/mL 0.000
STANDARD BOOK NO 124B43

N/A TANDARD VALUE in pCilmL 0.038

Decay Time = Date Counted - Tracer Preparation Date
WB27807 Pu-236 Decay Cored Value = Pu-236 Preparation Value *[e to the power of {(-ln2 Decay Time/1040.95)]

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)' 1/EFF *C236*100/Pu-236 Decay Corrd Value * SPKV

VAR Pu 239/240 pCi/L = (C239)(Pu 236 Decay Corrd Value)(SPKV)(00mUL)(DF)(DDF) I [(C236)(SS)(2220000 dpm/pCi)l

Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery I 100)

JFR Pu 238 pCi/L = [(Pu 238 dpm)(DF)(DDF)(1000mLL) I [(Pu-236 Tracer Recovery 1100)(2220000 dpm/pCi)(D g/L)(SS)

Relative Counting Error - Square Root of [(1/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))] 1.96 * 100
.JMV

0518195 Pu 239/240 pCUmL 3.82E-02 DETECTION
Relative Counting Error = 2.9% LEVELS

051796 in pCi/nL
Pu 239/240

12:00 AM 4.37E-03

c-os SRAS Pu 236 Tracer Recovery = 94.4%

alvst: JMV Date: 18-May-96

Signatureof Chemist: L4 JFR Date:

STANDARD.WBI REV 1.0 (I 943128ML ()

2383

I\943128OUT\PU8860.WB1 05M196



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: BLANK2

Pu 238 and 2391240 : LA-943-128 (B-O) LIQUID / SOLID
ljgg DATE COUNTED MAY-18-96 PU 236 AEA FRAC (C236) 0.977

BLNK-PREP SAMPLE VOLUME in mL SS 0.100 PU 238 AEA FRAC (C238) 0.000

BEEMSAMPLE DILUTION FACTOR OF 1.000 PU 239 AEA FRAC (C239) 0.000

8860 IRACER VOLUME in mL SPKV 0.100 TOTAL AT COUNTS 1866

DIGEST GRAMS of SOLIDS/& D/ t .1.8392 AT COUNT TIME (MIN) 30

PU23901 TRACER BOOK NO 120B43 BACKGROUND in cpm (Bkg) 0.370

DETECTOR NUMBER 14 PU23Ccpm 33.370

SOLID EFFICIENCY FACTOR EFF 0.2910 PU 238 cpm 0.000

RACER PREPARATION DATE 12/27/95 PU 239 cpm 0.000

96004871 RACER PREPARATION VALUE (dpm/mL) 2390.00 AEA COUNT TIME 480

4 I PU-236 DECAY CORR'D VALUE (dpm/mL 2172.92 Pu 2391240 pCINp < 1.711 E-02

0

NIA

MV

PU-238 TRACER VALUE (dpm/mL) 0.00

Decay Time = Date Counted - Tracer Preparation Date

Pu-236 Decay Corrd Value = Pu-236 Preparation Value *[e to the power of ((-1n2 * Decay Time/1 040.95)]

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)*C236*1 00/(Pu-236 Decay Corrkd Value * SPKV*EFF)

Pu 239/240 pCi/g = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(1000mLIL)(DF) / [(C236)(SS)(D g/L)(2220000 dpm/pCi)]

Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)

Pu 238 iCi/g = [(Pu 238 dpm)(DF)(1000mL1L)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D gIL)(SS)]

Relative Counting Error = Square Root of [(1/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))] * 1.96 * 100

nttsw Y6 Pu 2391240 pCilg < 1.71 E-02 DETECTION
Relative Counting Error = 100.0% LEVELS

8t76,. in pCi/g

NOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240

Pu 238 pCilg < 1.71E-02 1.71E-02
Relative Countin Error = 100.0% Pu 238

C.*ORAa Pu 236 Tracer Recovery 95.5% 1.71 E-02

lyst: JMV Date: 18-May-96

Signature of Chemist: JFR Date: co n1

BLANK.WB1 REV 1.0 (943128ML -

2384

1:\943128\OUT\PU8860.WB1
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WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: SAM3

Pu 238 and 239/240: LA-943-128 (B-0) LIQUID / SOLID SAMPLE

ATE COUNTED MAY-18-96 PU 236 AEA FRAC (C236) 0.364
SAMPLE AMPLE VOLUME In mL SS 0.100 PU 238 AEA FRAC (C238) 0.095

AMPLE DILUTION FACTOR DF 1.000 PU 239 AEA FRAC (C239) 0.630
8860 RACER VOLUME in ml SPKV 0.100 TOTAL AT COUNTS 4680

IGEST GRAMS of SOLIDS/L D.332 AT COUNT TIME (MIN) 30
PU23901 RACER BOOK NO 120843 BACKGROUND in cpm (Bko9 0.370

ETECTOR NUMBER 14 PU 236 cpm 33.320
SOLID IFFICIENCY FACTOR EFF 0.291 PU 238 cpm 8.720

0iI. 7 (RCER PREPARATION DATE 12/27195 PU 239 cpm 48.50

96004871 CER PREPARATION VALUE (dpm/mL) 2390.000 AEA COUNT TIME 480

U-236DECAYCORR'DVALUE (dpm/mL) 2172.922 Pu 239/240 pCilg 7.7488E-01

0 U-238 TRACER VALUE (dpm/mL) 0.000

FUSION01
)ecay Time s Date Counted - Tracer Preparation Date

S96T01678 u-236 Decay Corrd Value - Pu-236 Preparation Value '1 to the power of {(.n2 * Decay Time/I 040.95)]

u 236 Tracer Recovery = (Total AT Counts / TC -8kg) *C236'100/(Pu-236 Decay Cor'd Value * SPKV * EFF)

12u 239/240 pCi/g = (C239)(Pu 236 Decay Corrd Value)(SPKV)(10OnmL)(DF) / [(C236)(SS)(D g/L)(2220000 dpm/pCt)]

u 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF 'C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery! 100)

u 238 pC!/g - [(Pu 238 dpm)(DF)(1000mL/L)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)]

elative Counting Error = Square Root of ((1 /(Pu 236 cpm min)) + (1/ (Pu 238 or 239/240 cpm min))] 1.96 * 100

SMWB' Pu 2391240 pClig 7.75E-01 DETECTION
Relative Counting Error = 2.0% LEVELS

In pCIlg
Pu 2391240

Pu 238 pCIlg 1.39E-01 4.90E-02
Relative Counting Error = 3.4% Pu 238

Pu 236 Tracer Recovery = 89.6% 4.90E-02

Analyst: JMV Date: 18-May-96

Signature of Chemist: JFR Date: 2-D

SAMPLE.WBI REV 1.0 (I 943128O

2385

11943128X0UlTPU8860.WB1 05/19196



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: DUP4

Pu 233 and 2391240 : LA-943-128 (B-a) LIQUID I SOLID DUP

pATE COUNTED MAY-I8-96 PU 236 AEA FRAC (C236) 0.346

DUP AMPLE VOLUME in mL SS 0.100 PU 238 AEA FRAC (C238) 0.101

. AMPLE DILUTION FACTOR DF 1.000 PU239AEA FRAC (C239) 0.628

8860 RACER VOLUME in mL SPKV 0.100 TOTAL AT COUNTS 4741

01HOMM GEST GRAMS of SOLIDS/L Dg/L .. *68z AT COUNT TIME (MIN) 30

U23901 CER BOOK NO 120B41 BACKGROUND in cprn (Bkg) 0.370

TECTOR NUMBER 14 PU 236 cpm 36.660

SOLD FFICIENCY FACTOR EFF 0.291 PU 238 cpm 10.390

* ER PREPARATION DATE 12127195 PU 239 cpm 64.380
96004871 CER PREPARATION VALUE (dpm/m) 2390.000 AEA COUNT TIME 480

22fiV*idM = U-236 DECAY CORR'D VALUE (dpm/mL) 2172.922 Pu 239/240 pCilg 7.6474E01

0 U-238 TRACER VALUE (dpm/mL) 0.000

FUSIONOI
)cy Tim. = Date Counted - Tracer Preparation Date

S96T001678 u-236 Decay Cortd Value * Pu-236 Preparation Value *[e to the power of {(-ln2 * Decay Time/I 040.95)]

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236*100/(Pu-236 Decay Cor'd Value * SPKV * EFF)

'B2t' u%>t$~ 239/240 pCI/g - (C239)(Pu 236 Decay Corrd Value)(SPKV)(10OOmL/L)(DF) / f(C236)(SS)(D g/L)(2220000 dpm/JCi)]

u 238 dpm - [(Total AT Counts / TC) - Bkg * 1/EFF * C238 - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)

Afr u 238 pCi/g = [(Pu 238 dpm)(DF)(1 000mLL)J / R(Pu-236 Tracer Recovery /I 00)(2220000 dpm/pCi)(t g/L)(SS)]

elative Counting Error - Square Root of [(I/(Pu 236 cpm min)) + (1 i(Pu 238 or 239/240 cpm rmin))] * 1.96 100

...,'/SB Pu 239/240 pCUg 7.65E-01 DETECTION
A .0--lRelative Counting Error = 1.9% LEVELS

N/The7 96In pCIl/g
Pu 239/240

Pu 238 pCUg 1.46E-01 6.05E-02
Relative Counting Error = 3.2% Pu 238

,-406C#OA Pu 236 Tracer Recovery = 86.0% 5.05E-02

JMV Date: 18-Ma -96

Signature of Chemist Z JFR Date: q&

SAMPLEWBI REV 1.0 1/ 943128ML 8

2386

\1943128NOUTPU8860.WB1

U

05/1 W96



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: SAMS

Pu 238 and 2391240: LA-943-128 (B-0) LIQUID / SOLID SAMPLE

fif lf fl DATE COUNTED MAY-18-96 PU 236 AEA FRAC (C236) 0464

SAMPLE SAMPLE VOLUME in mL SS 0.100 PU 238 AEA FRAC (C238) 0.0809
AMPLE DILUTION FACTOR DF 1.000 PU 239 AEA FRAC (C239) 0.424

9$60 RACER VOLUME in mL SPKV 0.100 TOTAL AT COUNTS 3647

EST GRAMS of SOLIDS/L Dg/L 0924 AT COUNT TIME (MIN) 30

PU23901 1RACER BOOK NO 120843 BACKGROUND In cpm (@kj) 0.370
DETECTOR NUMBER 14 PU 236 cpm 35.160

SOLID -EFFICIENCY FACTOR EFF 0.291 PU 238 cpm 6.740
CER PREPARATION DATE 12127/95 U 239 cpm 32.160

9004871 [RACER PREPARATION VALUE (dpm/mL) 2390.000 AEA COUNT TIME 480

, _,_ U-236 DECAY CORR*D VALUE (dpm/mL) 2172.922 Pu 239/240 pCilg 9.012E41
0 IU-238 TRACER VALUE (dpm/mL) 0.000

FUSIONO1
)ecay Time s Date Counted - Tracer Preparation Date

SS6TOOI 689 u-236 Decay Corr'd Value - Pu-236 Preparation Value *[e to the power of {(-1n2 * Decay Time/1 040.95]
u 236 Tracer Recovery - (Total AT Counts / TC -Bkg) *C236*100/(Pu-236 Decay Corr'd Value * SPKV * EFF)
u 239/240 pC/g - (C239)(Pu 236 Decay Corrd Value)(SPKV)(1000mLL)(DF) / [(C236)(SS)(D g/L)(2220000 dpm/pCi)I
u 238 dpm - [(Total AT Counts / TC) - Bkg* 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)
u 238 pCL/g = [(Pu 238 dpm)(DF)(1I000mL/L) / [(Pu-236 Tracer Recovery 100)(2220000 dpm/pCi)(D g/L)(SS)]
elative Counting Error = Square Root of [(I /(Pu 236 epmn min)) + (1/ (Pu 238 or 239/240 cpm min))] 1.96 100

Pu 239/240 pCIlg 9.01E-01 DETECTION
Relative Counting Error = 2.2% LEVELS

In pJCI/g
Pu 239/240

Pu 238 pCig 1.89E-01 7.37E-02
S. Relative Counting Error = 3.8% Pu 238

C.66 uRA:; Pu 236 Tracer Recovery 86.5% 7.37E-02

JMV Date: 18-May-96

,[nature of Chemist JFR Date: d" U:Z4 2 (
SAMPLE.WBI REV 1.0 V 943128ML U (.

2387

l:1943128OUTIPU8B6O.WB1 M519/96



WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: DUPS

Pu 238 and 2391/240 : LA-943-128 1B-0) LIQUID / SOLID DUP

ATE COUNTED MAY-18-96 PU 236 AEA FRAC (C236) A0A40

DUP SAMPLE VOLUME in mL SS 0.100 PU 238 AEA FRAC (C238) 0.088

PLE DILUTION FACTOR DF 1.000 PU 239 AEA FRAC (C239) 0A34
8n0 CER VOLUME in mL SPKV 0.100 TOTAL AT COUNTS 3859

DIGEST GRAMS of SOLIDS/L Dg/L.0.072 AT COUNT TIME (MIN) 30

U23901 TRACER BOOK NO 120B43 BACKGROUND in cpm (Bkg) 0.370

TECTOR NUMBER 14 PU 236 cpm 3.360

SOLID EFFICIENCY FACTOR EFF 0.291 U 238 cpm 6.740

RACER PREPARATION DATE 12127/95 U 239 cpm 33.420

96004871 IRACER PREPARATION VALUE (dpm/mL) 2390.000 EA COUNT TIME 480
236 DECAYCORR'DVALUE (dpm/mL) 2172.922 Pu 239/240 pCilg 9.2606E-01

0 -238 TRACER VALUE (dpm/mL) 0.000

FUSION01
3ecay Time = Date Counted - Tracer Preparation Date

S96T001689 u-236 Decay Cor'd Value = Pu-236 Preparation Value *[e to the power of ((-1n2 * Decay Time/1040.95)]

2u 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236 I 00(Pu-236 Decay Corrd Value * SPKV * EFF)

MB270 lu 2391240 pCl/g = (C239)(Pu 236 Decay Corrd Value)(SPKV)(1000mL/L)(DF) / [(C236)(SS)(D g/L)(2220000 dpm/pCi]

.u 238 dpm - [(Total AT Counts / TC) - Bkg * 1 /EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery /100)
u 238 pCiL/g - [(Pu 238 dpm)(DF)(1 000mL/L) / [(Pu-236 Tracer Recovery 100)(2220000 dpmpCi)(D g/L)(SS)]

elative Counting Error - Square Root of [(I/(Pu 236 cpm min)) + (1/ (Pu 238 or 239/240 cpm * min))] *1.96 * 100

0otm t: Pu 239/240 pCilg 9.26E-01 DETECTION
Relative Counting Error = 2.2% LEVELS

In pCilg
Pu 239/240

Pu 238 pCl/g 1.88E-01 6.86E-02
Relative Counting Error = 3.8% Pu 238

.O.IOSUAS Pu 236 Tracer Recovery 93.3% 6.86E-02

Analyst JMV Date: 18-May-96

[Signature of Chemist. JFR Date: 'a&r>

SAMPLE.WB1 REV 1.0 C 943128A1

2388

1:\943128NOUTPU8880.WB1

U

05119196



WHC-SD-WM-DP-183, REV. 0 £ -Z r,

G E N E R A L
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
WL8860-STD

File ID: 17a1749.CNF

A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:

5/18/96 @15:51
EA17

28801. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final.... Initial Final
942.6 942.6 357.416 357.416

8.3 8.3 300.871 299.546
14.1 14.1 285.393 281.587
2.7 2.7 282.960 282.960

426.7 426.7 225.172 225.172

FWHM Tau
Initial, Final Initial. - Final
10.000 3.809 5.000 1.135
26.000 3.245 13.000 13.116
20.000 10.944 10.000 10.452
6.000 0.000 3.000 6.180
12.000 4.159 6.000 1.648

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu236

3

5 Pu239
Pu240

AEA
Frac

0.719

0.278

Peak Centroid Count
Exp. Obs. Diff. FWHM Rate c/m
5.755 5.745 0.0100.02 34.13

5.479 0.15
5.396 0.47
5.403 0.00

5.147 5.137 0.0100.02 13.18
5.144 5.137 0.007

%err
@95
1.5
49.4
17.4

1000.
2.5

Activity
d/m uCi/ea

2763.9 0.125E-02

1045.7 0.471E-03
1045.7 0.471E-03

0.996 <--valid peaks only--> 47.31

DETECTOR CALIBRATION
Energy(MEV) = 4.101 + (0.0046)*Channel
Energy range (MeV): 4.101 TO 6.456

Efficiency = 0.0126 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
22789.0
22789.4
23003.5

-214.5

% Recovery
100.000
100.002
100.941
-0.941

Analyzed by:

Peak
ID
1
2?
3?
4?
5

Totals:

VR

2389



Spectrum 17a1749.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

..... 5

................. 5.

.................. 5

..~ 1 11 . .1

..............1

...................................

.................................................................

2390

6655.4
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Raw
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

WHC-SD-WM-DP-183, REV. 0Data Dump for
0. 0.
1. 0.
1. 1.
1. 1.
2. 1.
1. 0.
0. 0.
0. 1.
0. 0.
1. 1.
0. 2.
0. 2.
2. 1.
1. 2.
0. 2.
3. 3.
2. 1.
6. 1.
4. 8.

18. 14.
40. 37.
95. 106.

341. 370.
42. 21.
0. 1.
0. 2.
7. 6.
6. 4.

19. 22.
10. 11.
15. 17.
15. 12.
24. 25.
72. 72.

236. 269.
642. 606.
499. 180.

1. 0.
1. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
1. 0.
1. 1.
2. 4.
0. 0.
0. 0.
1. 0.

1.
2.
1.
0.
1.
1.
1.
0.
3.
0.
0.
5.
2.
0.
1.
1.-
5.
5.
4.

18.
48.

154.
404.

4.
2.
2.
3.
6.

15.
12.
12.
11.
42.
96.

307.
639.
43.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
4.
1.
0.

0.
0.
1.
2.
0.
0.
0.
1.
0.
0.
0.
0.
1.
2.
1.
2.
3.
4.

13.
14.
39.

158.
457.

0.
1.
1.
3.
2.

14.
7.

11.
14.
33.
86.

365.
726.
8.
1.
0.
0.
0.
0.
0.
3.
1.
0.
0.
1.
0.
0.

AEA Spectrum: 17a1
0.
1.
0.
0.
1.
2.
1.
0.
1.
0.
1.
2.
0.
2.
1.
1.
1.
5.
9.

24.
- 60.
161.
484.

3.
2.
1.
7.
6.

15.
13.
13.
21.
34.
89.

413.
868.

0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
4.
2.
0.
0.

749.CNF
0.
0.
0.
0.
2.
2.
2.
1.
0.
0.
0.
1.
1.
1.
2.
4.
3.
6.
9.

16.
56.

205.
471.

2.
2.
2.

13.
7.

18.
16.
8.

31.
46.

119.
465.

1028.
0.
1.
0.
0.
1.
0.
0.
0.
0.
1.
0.
0.
1.
0.

0
0
1
0
0
0
0
1
0
0
1
0
0
0
2
2
7
7
11
19
53

218
445

1
0
4
7
5

17
9
9
18
58

144
506

1037
0
0
0
0
0
0
0
0
0
0
3
0
0
0

1.
0.
3.
0.
1.
0.
1.
2.
1.
0.
2.
3.
1.
2.
1.
2.
1.
9.

14.
24.
69-

226.
343.

2.
3.
2.
9.

11.
18.
12.
11.
26.
51.

158.
579.

1044.
1.
0.
0.
0.
0.
0.
0.
0.
0.
2.
3.
0.
0.
1.

2391

1.
0.
0.
0.
1.
0.
0.
0.
2.
0.
1.
0.
1.
3.
2.
1.
3.
5.

12.
24.

266.
199.
0.
0.
6.
6.
9.
2.

11.
8.

34.
58.

148.
686.

1007.
1.
1.
0.
0.
0.
1.
0.
0.
0.
2.
2.
0.
0.
1.

1.
0.
0.
1.
0.
0.
1.
0.
0.
0.
1.
1.
1.
1.
1.
4.
4.
8.

17.
34.
65.

295.
87.
1.
1.
2.
3.

16.
13.
19.
17.
25.
69.

207.
648.
894.

0.
0.
0.
1.
0.
0.
0.
0.
0.
2.
0.
0.
1.
0.



G E N E R A L

WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
WL8860-BLK

File ID: 18al827.CNF

A N A L Y S I S

Counted on:
Detector:
Geometry number:
Count time:

5/18/96 @15:52
AEA18

28803. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Fina.---Initial. Final
1004.5 1004.5 360.945 360.945

13.1 13.1 294.108 294.108
3.3 3.3 287.422 286.300

FWHM Tau
.- nitial_ Final_-Initia.inal..
10.000 2.993 5.000 0.956
20.000 27.902 10.000 12.802
8.000 0.676 4.000 0.148

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu236
2 Th228

Am241

AEA
Frac

0.977
0.021

????5

Peak Centroid
Exp. Obs. Diff. FWHM
5.755 5.748 0.0070.01
5.400 5.440 -.0400.13
5.479 5.440 0.039

5.404

Count %err
Rate c/m @95

33.37 1.5
0.72 16.8

0.13 49.4

Activity
d/m uCi/ea
1613.6 0.727E-03
47.8 0.215E-04
36.1 0.162E-04

0.998 <--valid peaks only--> 34.08

DETECTOR CALIBRATION
Energy(MEV) = 4.088 + (0.0046)*Channel
Energy range (MeV): 4.088 TO 6.443

Efficiency = 0.0211 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
16395.0
16394.2
16423.1

-28.1

% Recovery
100.000
99.995

100.172
-0.172

Analyzed by:

Peak
ID
1
2
3?

Totals:

VR

2392



Spectrum 18a1827.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

..................

......................................................

....................................... 1

2393

5579.5

1
1
.......
........
........
........



Raw Data Dump
1 0.

0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
1.
2.
2.
1.
2.
6.
5.

15.
7.

17.
40.
63.

161.
607.

1194.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.

for AEA Spectrum:
0.
0.
0.
0.
0.
0.
0.
2.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
3.
2.
0.
4.
1.
4.
9.
5.

20.
17.
39.
68.

173.
648.

1202.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
2.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0s
0.
3.
0.
3.
1.
5.
1.

15.
10.
16.
16.
43.
68.

207.
621.
934.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
3.
0.
0.

0.
0.
1.
1.
0.
0.
1.
1.
0.
0.
0.
1.
0.
1.
1.
0.
1.
0.
1.
1.
6.
0.
1.
0.
4.
4.
5.
6.
6.

13.
18.
16.
33.
71.

217.
598.
536.

0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
3.
0.
0.

18al827.CNF
0.
2.
1.
0.
0.
0.
1.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
0.
1.
3.
1.
3.
9.
7.

15.
15.
24.
17.
37.
84.

268.
598.
216.

0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.

WHC-SD-WM-DP-183 REV.0
0. 0. DP d. 0.1.

0.
0.
0.
0.
1.
5.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
2.
1.
1.
1.
0.
0.
0.
2.
2.
7.
6.

18.
10.
13.
25.
43.

103.
272.
608.

50.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.

0.
0.
1.
1.
0.
1.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
1.
1.
1.
0.
5.
6.
9.

16.
9.

16.
28.
67.
93.

295.
659.

4.
0.
0.
1.
0.
0.
0.
0.
0.
0.
3.
3.
0.
0.

0.
0.
0.
0.
1.
2.
1.
0.
0.
0.
1.
0.
0.
1.
0.
0.
0.
0.
0.

0.
2.
0.
1.
4.
6.
3.

17.
6.

19.
24.
55.

125.
383.
779.

1.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
1.
0.
0.

0.
0.
1.
1.
2.
2.
0.
0.
0.
0.
1.
0.
1.
0.
0.
1.
1.
0.
1.

1.
1.
3.
0.
2.
5.
4.

16.
12.
17.
22.
66.

117.
419.
885.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

2394

0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
2.
0.
0.
1.
0.
0.
1.
0.
0.
L.
0.
1.
0.
3.
4.
8.
9.

10.
5.

17.
36.
64.
138.
506.

1042.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.



G E N E R A L

WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
S96T1678-SAM

File ID: 19a1979.CNF

A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:

5/18/96 @15:52
EA19

28803. Sec

PEAK ANALYSIS

Peak height Peak center
Initial FinaL..._Initial Final
989.2 989.2 360.119 360.119
271.1 271.1 302.116 302.086

1598.1 1598.1 228.212 228.212

FWHM Tau
Initial Final.Jnitial_.inal
10.000 3.038 5.000 0.954
10.000 3.190 5.000 1.087
12.000 4.453 6.000 1.866

PEAK RESULTS
Peak Error Limit: 30%

ID Isotope
1 Pu236
2 Pu238

Am241
3 Pu239

Pu240

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.364 5.755 5.738 0.0170.01 33.32
0.095 5.487 5.471 0.0160.01 8.72

5.479 5.471 0.008
0.530 5.147 5.131 0.0160.02 48.59

5.144 5.131 0.013

%err
@95
1.5
3.1

1.3

Activity
d/m uCi/ea

1184.8 0.534E-03
421.8 0.190E-03
323.1 0.146E-03
1693.1 0.763E-03
1693.1 0.763E-03

0.989 <--valid peaks only--> 90.63

DETECTOR CALIBRATION
Energy(MEV) = 4.081 + (0.0046)*Channel

Energy range (MeV): 4.081 TO 6.436
Efficiency = 0.0287 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
43995.0
43993.4
43508.1

486.9

% Recovery
100.000
99.996
98.893
1.107

Analyzed by:

Peak
ID
1
2
3

Totals:

VR

2395



Spectrum 19a1979.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

.3

........... 3

.................................. .3

.................... ........... .............. .................. 3.

.......... 3

.2.
....... 2

... 1

............... 1..

.................................. 1

................... 1

2396

11090.4



Raw Data Du
1 0.

11 0.
21 1.
31 1.
41 0.
51 1.
61 1.
71 0.
81 0.
91 1.
01 1.
11 1.
21 0.
31 3.
41 7.
51 4.
61 6.
71 9.
81 19.
91 41.
01 93.
11 241.
21 856.
31 1310.
41 2.
51 1.
61 14.
71 17.
81 36.
91 121.
01 292.
11 8.
21 30.
31 55.
41 146.
51 669.
61 1130.
71 0.
81 0.
91 0.
01 0.
11 0.
21 2.
31 1.
41 1.
51 0.
61 0.
71 2.
81 0.
91 1.
11 0.

mp for
0.
0.
0.
0.
1.
3.
0.
1.
0.
3.
1.
1.
0.
1.
4.
2.
3.

10.
24.
32.

108.
280.
925.
854.

5.
3.
4.

20.
31.

144.
335.

8.
26.
74.

178.
685.

1056.
0.
0.
1.
0.
0.
1.
0.
1.
1.
0.
3.
0.
1.
0.

AEA Spectrum:
0
1
0
0
1
0
1
1
0
1
0
1
1
0
4

451

4
12
31
51
88

290
1041
451

2
7

15
13
48

148
326

13
30
46

196
573
637

0
0
0
0
0
0
0
0
0
0
2
0
2

0.
0.
0.
0.
0.
4.
1.
3.
0.
0.
0.
4.
3.
2.
3.
5.
5.

12.
36.
41.

101.,
378.

1230.
241.

2.
3.
6.

13.
68.

162.
257.

17.
28.
67.

230.
550.
225.

0.
0.
0.
0.
1.
1.
0.
0.
1.
0.
1.
0.
1.

19a197
0.
0.
3.
0.
1.
0.
2.
1.
0.
0.
1.
1.
4.
4.
4.
3.

11.
16.
24.
50.

112.
395.

1374.
83.

4.
7.

10.
21.
52.

164.
199.

15.
24.
73.

274.
568.

54.
0.
0.
0.
0.
0.
0.
1.
0.
1.
1.
1.
1.
1.

9.CNF
0.
0.
0.
0.
1.
2.
3.
1.
1.
1.
3.
2.
2.
1.
5.
8.
7.

14.
25.
67.

155.
449.

1555.
18.

3.
4.

10.
17.
57.

160.
95.
24.
46.
93.

338.
692.

5.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
2.
0.
0.

WHC-SD-WM-DP-183, REV. 0
0.
1.
2.
0.
0.
1.
1.
0.
1.
4.
2.
4.
2.
4.
2.
1.
5.

16.
33.
73.

161.
554.

1682.
6.
2.
2.

16.
36.
64.

190.
38.
19.
56.

102.
388.
739.

1.
0.
1.
0.
1.
0.
0.
0.
0.
0.
1.
0.
1.
1.

0.
1.
0.
0.
0.
1.
3.
1.
0.
0.
1.
1.
4.
5.
5.
2.
7.

19.
28.
61.

165.
599.

1842.
1.
5.
6.

10.
30.
81.

185.
13.
26.
44.

107.
410.
892.

0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
2.
0.
2.

0.
0.
1.
3.
0.
1.
2.
0.
1.
2.
2.
5.
0.
5.
3.
5.
8.
9.

36.
70.

190.
700.

1768.
2.

10.
3.

17.
29.
97.

208.
15.
19.
45.

104.
537.

1028.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
1.
1.

0.
0.
1.
0.
0.
3.
3.
1.
1.
1.
3.
2.
1.
3.

10.
10.

8.
16.
47.
87.

20.7-
775.

1624.
1.
6.
9.

22.
29.

118.
232.

9.
20.
53.

133.
553.

1165.
0.
0.
0.
0.
1.
1.
0.
1.
0.
2.
1.
2.
0.
0.

2397



WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
S96Ti678-DUP

File ID: 20a2010.CNF

A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:

5/18/96 @15:53
EA20

28805. Sec

PEAK ANALYSIS

Peak height Peak center FWHM
Initial Final_ .Initial. Final Initial Final
1014.7 1014.7 361.228 361.228 12.000 3.328
276.9 276.9 303.384 303.344 10.000 3.309

1694.3 1694.3 228.902 228.901 12.000 4.298

Tau
Initial-.Xinal-_
6.000 1.008
5.000 0.906
6.000 1.611

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu236
2 Pu238

Am241
3 Pu239

Pu240

AEA Peak Centroid Count %err
Frac Exp. obs. Diff. FWHM Rate c/m @95

0.345 5.755 5.757 -.0020.02 35.55 1.5
0.101 5.487 5.491 -.0040.02 10.39 2.8

5.479 5.491 -.012
0.528 5.147 5.148 -.0010.02 54.38 1.2

5.144 5.148 -.004

Activity
d/m uCi/ea
1106.0 0.498E-03
440.0 0.198E-03
337.0 0.152E-03

1657.8 0.747E-03
1657.8 0.747E-03

0.973 <--valid peaks only--> 100.32

DETECTOR CALIBRATION
Energy(MEV) = 4.095 + (0.0046)*Channel
Energy range (MeV): 4.095 TO 6.451

Efficiency = 0.0328 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
49480.0
49480.5
48160.1

1319.9

% Recovery
100.000
100.001
97.333
2.667

Analyzed by:

2398

G E N E R A L

Peak
ID
1
2
3

Totals:

VR



1 Legend: Raw =
Spectrum 20a2010.CNF

.... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0
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2399
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Data Dump for
0. 0.
2. 1.
0. 0.
0. 0.
0. 2.
3. 1.
1. 0.
3. 1.
0. 1.
0. 3.
0. 1.
6. 4.
2. 5.
3. 10.
2. 7.

11. 9.
11. 11.
15. 18.
40. 33.
68. 77.

140. 123.
268. 316.
845. 931.
1646. 1197.

7. 6.
13. 6.
16. 13.
16. 21.
50. 47.

101. 126.
255. 271.
19. 9.
29. 32.
69. 71.

162. 176.
604. 640.

1186. 1183.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
1. 0.
0. 0.
1. 2.
0. 0.
1. 0.
0. 0.

AEA Spectrum:
2. 1.
0. 2.
1. 0.
1. 0.
0. 3.
2. 1.
2. 2.
3. 0.
2. 1.
3. 1.
3. 1.
0. 2.
3.
1.
3.
9.

17.
21.
34.
70.

135.
373.

1091.
701.

2.
7.

17.
25.
49.

184.
316.

23.
50.
77.

213.
684.

1051.
0.
1.
0.
0.
0.
1.
1.
1.
0.
0.
2.
1.
0.

6
5
1

10
16
28
37
92

148
435

1173
394

4
4
15
25
63

194
319
24
48
83

211
705
761
0
0
0
0
0
1
0
1
1
0
2
0
1

20a2010
1.
1.
0.
3.
2.
0.
2.
2.
1.
2.
2.
3.
1
5
8
6

15
28
45
83

176
459

1296
176

3
11
15
38
62

203
332
19
50
88

249
617
366
0
0
0
0
1
1
0
2
0
0
3
1
1

.CNF
1.
1.
0.
1.
0.
1.-
4.
0.
0.
2.
1.
6.
1
3
6
8

14
25
53
73

197
525

1488
51
5

11
15
27
70

201
228
27
48

109
311
634
107
0
2
0
0
0
1
3
0
1
1
1
0
2

3.
4.
4.

10.
23.
21.
47.

102.
190.
601.

1694.
9.
6.

15.
19.
33.
76.

210.
117.

26.
43.

106.
345.
689.

15.
0.
0.
1.
1.
0.
0.
4.
0.
0.
0.
3.
0.
0.

6.
3.
5.
7.

18.
30.
53.

113.
220-
695.

1862.
3.
7.
8.

19.
42.
94.

208.
43.
30.
59.

124.
399.
776.

1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
3.
0.
0.

4
0
9

10
10
34
57
99

222
748

1898
7
6

10
18
55
89

220
18
30
63

141
426
931

0
0
0
0
0
0
0
0
0
2
0
1
0
0

WHC-SD-WM-DP-1 83, REV.
0. 0. 2.
1. 0. 2.
1. 0. 2.
0. 0. 2.
3. 0. 0.
0. 0. 0.
2. 4. 2.
2. 1. 7.
2. 1. 1.
0. 1. 0.
2. 1. 2.
1. 2. 2.

2400

30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
51

0
0.
1.
0.
0.
0.
1.
1.
1.
2.
2.
1.
3.
7.
4.
7.

17.
18.
30.
65.

112.
-24-3.

832.
1902.

1.
3.

14.
22.
42.

115.
231.

15.
37.
51.

146.
548.
989.

2.
0.
0.
0.
0.
0.
1.
0.
0.
1.
2.
4.
0.
0.



WHC-SD-WM-DP-183, REV. 0
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
S96T1689-SAM

File ID: 21a2116.CNF

A N A L Y S I S

Counted on:
Detector:
Geometry number:
Count time:

5/18/96 @15:54
AEA21

28805. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Fina.L .Initial. Final.
839.6 839.6 357.910 357.910
150.3 150.3 300.235 300.054
881.9 881.9 227.179 227.177

FWHM Tau
-Initial . ia_--ntil.ia
14.000 7.300 7.000 2.096
16.000 7.922 8.000 2.083
14.000 6.723 7.000 2.402

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Ra224

Pu236
2 Am241

Pu238
3 Pu239

Pu240

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.464 5.686 5.736 -.0500.03 35.15
5.755 5.736 0.019

0.089 5.479 5.470 0.0090.04 6.74
5.487 5.470 0.017

0.424 5.147 5.134 0.0130.03 32.16
5.144 5.134 0.010

%err
@95
1.5

3.7

1.6

d/m
226.2
217.0

43.4
56.6

194.5
194.5

Activity
uCi/ea

0. 102E-03
0.977E-04
0. 195E-04
0.255E-04
0.876E-04
0.876E-04

0.977 <--valid peaks only--> 74.05

DETECTOR CALIBRATION
Energy(MEV) = 4.089 + (0.0046)*Channel

Energy range (MeV): 4.089 TO 6.445
Efficiency = 0.1653 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
36400.0
36400.3
35549.1

850.9

% Recovery
100.000
100.001
97.662
2.338

Analyzed by:

2401

G E N E R A L

Peak
ID
1
2
3

Totals:

VR



Spectrum 21a2116.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

. .. 3

............... 3

..........................................3.

............................................................... 3

........... 3.

.2.

1
........1
................................ 1....
............................................................... 1...
........................... 1
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6262.8
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Raw Data Dump for AEA Spectrum: 2la2116.CNF WHC-SD-WM-DP-183, REV. 0
1 0. 0. 1. 0. 1. 0. 1. 0. 0. 1.

11 1. 0. 1. 1. 2. 0. 0. 0. 0. 0.
21 0. 1. 0. 0. 1. 0. 0. 0. 1. 1.
31 0. 0. 1. 1. 0. 1. 2. 1. 0. 0.
41 1. 1. 1. 0. 0. 0. 0. 1. 2. 0.
51 1. 0. 0. 1. 0. 1. 1. 1. 1. 2.
61 0. 1. 1. 1. 5. 1. 0. 1. 3. 0.
71 3. 1. 1. 0. 3. 0. 2. 1. 3. 0.
81 2. 0. 0. 0. 1. 0. 1. 2. 0. 0.
91 3. 2. 3. 0. 0. 0. 1. 1. 1. 0.
101 1. 2. 2. 2. 1. 1. 1. 1. 2. 0.
ill 3. 1. 3. 3. 0. 1. 2. 1. 1. 6.
121 1. 2. 1. 2. 3. 1. 1. 0. 2. 1.
131 2. 3. 6. 0. 1. 4. 3. 4. 2. 3.
141 2. 4. 6. 7. 6. 0. 4. 4. 5. 3.
151 6. 6. 6. 5. 7. 1. 6. 9. 5. 10.
161 5. 2. 10. 8. 7. 10. 11. B. 7. 18.
171 10. 9. 14. 17. 12. 11. 18. 20. 18. 22.
181 18. 31. 29. 34. 35. 34. 33. 49. 46. 45.
191 41. 58. 48. 58. 66. 70. 64. 67. 84. 84.
201 88. 88. 85. 102- ji9. 119.---132. 1A1 6 - -7
211 200. 229. 247. 278. 303. 369. 384. 427. 510. 539.
221 605. 683. 745. 807. 854. 904. 991. 969. 864. 748.
231 557. 454. 326. 214. 136. 63. 48. 24. 7. 5.
241 12. 5. 4. 3. 3. 4. 0. 0. 6. 10.
251 3. 3. 6. 3. 9. 5. 6. 2. 15. 11.
261 9. 13. 15. 11. 14. 9. 15. 14. 22. 12.
271 19. 20. 19. 24. 14. 25. 32. 25. 23. 28.
281 52. 41. 44. 56. 49. 60. 79. 87. 103. 119.
291 103. 112. 125. 137. 129. 161. 149. 143. 169. 174.
301 166. 154. 152. 131. 97. 75. 74. 51. 31. 16.
311 26. 26. 25. 20. 30. 28. 39. 34. 41. 44.
321 49. 40. 49. 52. 49. 69. 50. 71. 74. 67.
331 75. 87. 91. 126. 105. 131. 154. 169. 179. 213.
341 245. 249. 279. 312. 381. 439. 468. 524. 539. 602.
351 606. 680. 748. 746. 800. 840. 921. 877. 892. 839.
361 722. 623. 365. 324. 180. 96. 43. 27. 9. 7.
371 1. 1. 0. 0. 0. 1. 0. 0. 0. 1.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.
391 0. 0. 0. 0. 1. 1. 0. 0. 1. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 1. 0. 1. 0. 0.
421 0. 2. 0. 2. 1. 2. 1. 0. 0. 1.
431 0. 0. 0. 0. 0. 1. 1. 0. 0. 0.
441 0. 1. 0. 0. 1. 2. 0. 0. 0. 0.
451 0. 1. 1. 0. 0. 0. 1. 0. 0. 2.
461 1. 0. 0. 1. 3. 1. 4. 3. 1. 1.
471 1. 3. 2. 2. 3. 1. 0. 0. 0. 1.
481 0. 0. 1. 1. 0. 0. 0. 1. 1. 0.
491 2. 1. 0. 1. 2. 0. 1. 1. 1. 0.
511 0. 0.
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~-vg ~6

G E N E R A L
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

A N A L Y S I S

DATA REDUCTION REPORT WHC-SD-WM-DP-183, REV. 0
SAMPLE

S96T1689-DUP
File ID: 22a2210.CNF

Counted on:
Detector:
Geometry number: 1
Count time:

5/18/96 @15:54
AEA22

28800. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final_.Initial Final
998.0 998.0 359.014 359.014
188.8 188.8 300.688 300.620

1078.5 1078.5 225.889 225.888

FWHM Tau
-nitial._ Final Init...inal
10.000 3.052 5.000 0.892
10.000 3.200 5.000 0.935
12.000 4.158 6.000 1.637

PEAK RESULTS
Peak Error Limit: 30%

ID Isotope
1 Pu236

Cm243
2 Pu238

Am241
3 Pu239

Pu240

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.460 5.755 5.762 -.0070.01 35.36
5.779 5.762 0.017

0.088 5.487 5.493 -.0060.01 6.74
5.479 5.493 -.014

0.434 5.147 5.149 -.0020.02 33.42
5.144 5.149 -.005

%err
@95
1.5

3.6

1.5

Activity
d/m uCi/ea
2692.5 0.121E-02
3614.5 0.163E-02
698.4 0.315E-03
534.9 0.241E-03

2494.0 0.112E-02
2494.0 0.112E-02

0.982 <--valid peaks only--> 75.51

DETECTOR CALIBRATION
Energy(MEV) = 4.110 + (0.0046)*Channel
Energy range (MeV): 4.110 TO 6.466

Efficiency = 0.0134 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
36926.0
36926.2
36247.0

679.0

% Recovery
100.000
100.000
98.161
1.839

Analyzed by:

Peak
ID
1
2
3

Totals:

VR
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1 Legend:
Spectrum 22a2210.CNF

Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. C

3.
...... 3
.................... 3 .
...................................................... 3
............................. ................................. 3
3...

2
2 2.
......... 2.
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............................. 1. .

.............................................................

................... 1
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Raw Data
0.
0.
0.
0.
0.
2.
1.
1.
0.
1.
4.
0.
0.
5.
4.
9.
5.

23.
34.
44.
83.

251.
747.
200.

3.
6.

13.
26.
45.

116.
244.

21.
46.
77.

200.
679.
983.

1.
1.
0.
1.
0.
1.
0.
0.
1.
0.
2.
0.
0.
0.

Oump for
0.
1.
0.
0.
1.
0.
0.
1.
0.
3.
0.
0.
2.
5.
5.
3.
8.

20.
34.
43.
97.

297.
788.
105.

3.
10.

7.
19.
50.

121.
200.

22.
37.
95.

245.
614.
576.

1.
0.
0.
0.
1.
1.
2.
0.
0.
0.
1.
0.
0.
0.

AEA Spectrum:
0.
0.
2.
0.
1.
0.
1.
3.
1.
1.
0.
3.
4.
4.
6.

13.
11.
12.
30.
43.

132-
359.
920.

46.
5.
8.

11.
21.
60.

117.
192.
20.
43.
82.

262.
582.
236.

1.
0.
0.
0.
0.
1.
1.
2.
0.
1.
1.
0.
2.

0.
0.
0.
1.
0.
1.
1.
2.
3.
1.
1.
2.
1.
2.
5.
8.
9.

17.
25.
51.

133.
389.

1057.
4.
2.
6.

10.
20.
64.

136.
101.

34.
49.
94.

259.
633.

57.
1.
1.
0.
0.
2.
0.
1.
0.
1.
0.
1.
0.
1.

22a2210.CNF
1.
0.
2.
0.
1.
2.
1.
1.
0.
1.
1.
2.
5.
8.
3.
6.

12.
18.
39.
58.

125.
381.

1206.
4.
3.
8.

17.
15.
55.
125.
43.
28.
46.

121.
366.
695.

4.
1.
1.
0.
1.
1.
0.
0.
3.
0.
2.
3.
0.
1.

0.
1.
2.
3.
0.
2.
2.
3.
2.
0.
2.
1.
4.
5.
6.
7.
7.

15.
35.
56.

139..
397.

1247.
5.
3.
6.

11.
26.
51.

149.
23.
30.
51.

118.
392.
814.

0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
3.
0.
0.

WHC-SD-WM-DP-183, REV. C
1.
0.
2.
0.
0.
0.
2.
1.
1.
2.
3.
5.
2.
4.
5.
4.

19.
17.
27.
63.

145.
477.

1179.
4.
8.
7.
9.

30.
77.

146.
22.
31.
64.

142.
483.
845.

0.
0.
0.
0.
1.
0.
3.
0.
2.
2.
0.
3.
0.
1.

0.
2.
3.
1.
2.
1.
1.
0.
0.
1.
1.
2.
4.
1.
4.

11.
16.
20.
33.
70.

176-
523.

1042.
3.
9.
6.

18.
31.
84.

163.
14.
33.
67.

145.
575.

1036.
0.
1.
0.
0.
0.
1.
1.
0.
0.
1.
0.
0.
0.
0.

0.
0.
0.
1.
0.
0.
2.
0.
1.
1.
1.
1.
5.
7.
2.

12.
9.

20.
50.
82.

.2 12.
551.
730.

4.
7.

11.
27.
34.
77.

177.
17.
44.
60.

156.
635.

1180.
0.
0.
1.
0.
1.
0.
1.
1.
0.
1.
1.
2.
0.
1.

1.
1.
0.
1.
0.
2.
0.
0.
1.
4.
2.
0.
5.
4.
8.

10.
9.

29.
46.
86.

205.
675.
454.

4.
7.
8.

23.
46.
91.

217.
18.
36.
79.

193.
666.

1158.
0.
0.
2.
1.
0.
0.
0.
0.
1.
0.
3.
0.
0.
1.

2406



05/17/96 15:45
A-0004-1

WHC-SD-WM-DP-1 83, REV. 0 SS 4 Page: 1

LABCORE Data Entry Template for Worklist# 8861

Analyst: syy instrument: PU01 _ Book# VI3trA3

Method: LA-943-128 Rev/Mod -

Worklist Comment: C-106. RUSH. Determine sample size using ludlum. new

S Type Sample# R A Test Matrix Group# Project

1 STD

2 BLNK-PREP

3 SAMPLE

@PU23901 SOLID

@PU23901 SOLID

S96T002718 0 F @PU23901 SOLID 96000082 C-106 GRAB

Analytes Requested: PU23901 , PU23901E, PU23901T

4 DUP S96T002718 0 F @PU23901 SOLID

Final page for worklist # 8861

Analyst Signature Date < gure Date

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

2407



worklistrad Version 0.0 04/18/96
05/20/96 11:56

Page: IWHC-SD-WM-DP-183, REV. 0

LABCORE Completed RadChem Report for Worklist#: 8861

Analyst: jmv Instrument: AB15 Book# / ) /_3

Method: ZA--9J3/L K Rev/Mod 6

Worklst Comment: C-106. RUSH. Determine sample size using ludlum. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

I STh 0 PU23901 PU23901 SOID: 3. E-02 3.7CE-2 97.113 % Recovery
1 STD 0 9PU23901 PU23901T SOLID 100 8.85E+01 88.500 % Recovery
1 5Th 0 . U23901 PUI23901E SOLID 1 .95E+OO 2.950 % Ct Error
2 BLNK-PREP 0 SPU23901 PU23901 SOLID 1 <3.90E-2 uCi/g
2 BLNK-PREP 0 PU29.01 PU23901TrsoLc; 100 L.9E+01 8.900 . Recovery
2 BLNK-PREP 0 8PU23901 PU23901E SOLID 1 1.OOE+02 100.000 uCi/g
3 SAMPLE S96T002718 0 F 9PU23901 PU23901 SOLID N/A i.52E+00 tO2.Oe-003 uCig
3 SAMPLE S96T002718 0 F BPU23901 PU23901T SOLID N/A 9.12E+01 O.Oe+000 % Recovery
3 SAI4PLE S96T002718 0 F PU23901 PU23901E SOLID N/A 2, OE+00 0.0e+000 % Ct. Error
4 DUP S96T002718 0 F 9PU23901 PU23901 SOLID 1.52E+0 1.53E+0 0.656 RPD
4 DUP .596T002718 0 F SPU23901 PU239QOT SOLID .100 8.59E+01 85.900 5 Recovery
4 DUP S96T002718 0 F 8PU23901 PU23901E SOLID 1.00 2.29E+00 2.290 % Ct Error

Final page for worklist# 8861

Analyst Signature Date Analyst Signature

Reviewedlignature Date

S)y )1J 04ae_4 )'' C'j

Units shown for QC (BLK/BKG) may not refect the actual units.

2408
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WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: DUP4

Pu 238 and 239/240 : LA-943-128 (B-0) LIQUID I SOLID DUP

DATE COUNTED MAY-18-96 PU 236 AEA FRAC (C236) 0.379

DUP SAMPLE VOLUME in mL SS 0.100 U 238 AEA FRAC (C238) 0.122

3= - SAMPLE DILUTION FACTOR DF 1.000 PU 239 AEA FRAC (C239) 0.84
8861 TRACER VOLUME in mL SPKV 0.100 OTAL AT COUNTS 4481

* DIGEST GRAMS of SOUDSA. Dg/L 0.8184 T COUNT TIME (MIN) 30

PU23901 TRACER BOOK NO 12043 AKGROUND in cpm (Bkg) 0.130

DETECTOR NUMBER 16 U 236 cpn 27160

SOLID EFFICIENCY FACTOR EFF 0.303 U 238 cpm 8.3O

:059 b RCER PREPARATION DATE 12/27195 PU 239 cpm 4140

96004872 TRACER PREPARATION VALUE (dpm/mL) 2390.000 AEA COUNT TIME 480
* PU-236 DECAY CORR'D VALUE (dpm/mL) 2172.922 Pu 239/240 pCi/g 1.5273E+00

0 PU-238 TRACER VALUE (dpm/mL) 0.000

FUSION01
Decay Time a Date Counted - Tracer Preparation Date

96T002718 Pu-236 Decay Cor'd Value = Pu-236 Preparation Value 1 to the power of {(-ln2 ' Decay Time/i 040.95)]

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236*100/(Pu-236 Decay Corrd Value * SPKV * EFF)

WU2hh2 Pu 239/240 JCL/g = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(1000mLAL)(DF) / [(C236)(SS)(D g/L)(2220000 dpm/pCi)]

Pu 238 dpm = [(Total AT Counts / TC) -Bkg . 1/EFF * C238] - (Pu-238 Tracer Value 'SPKV *Pu 236 Tracer Recovery/ 100)

Pu 238 pCi/g - [(Pu 238 dpm)(DF)(1 000mLA)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)]

Relative Counting Error = Square Root of [(1/(Pu 236 cpm min)) + (I / (Pu 238 or 239/240 cpm * min))' 1.96 * 100

..l .... Pu 239/240 pCIlg 1.53E+00 DETECTION

Relative Counting Error = 2.3% LEVELS
0./f7 .. In IJCI/g

Pu 2391240
Pu 238 pCilg 3.85E-01 1.10IE-01

Relative Counting Error = 3.5% Pu 238
CA06 GRAB Pu 236 Tracer Recovery = 85.9% 1.10E-01

Anals:JMV Date: 18-May-96

Sinature of Chemist t. JFR Date: ; \c

SAMPLE.WB1 REV 1.0 I /943128ML 0

2409

I:943128NOUTIPU8861.WB1
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WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: STD1

Pu 238 and 239/240 : LA-943-128 (B-0) LIQUID ||STO

DATE COUNTED MAY-18-96 |PU 236 AEA FRAC (C236) 0.703
STD SAMPLE VOLUME in mL SS 0.100 PU 238 AEA FRAC (C238) 0.013

SAMPLE DILUTION FACTOR DF 101.000 PU 239 AEA FRAC (C239) 0.263
8861 TRACER VOLUME in mL SPKV 0.100 OTAL AT COUNTS 2492

C DIGEST DILUTION FACTOR DDF77 777..voT T COUNT TIME (MIN) 30
PU23901 TRACER BOOK NO 120B43 BACKGROUND in cpm (Bkg) 0.130

I DETECTOR NUMBER - 15 PU 236 cpm 33.680
LIQUID EFFICIENCY FACTOR EFF 0.303 PU 238 cpm 0.020

TRACER PREPARATION DATE 12127195 PU 239 cpm 12.620
96004872 TRACER PREPARATION VALUE (dpm/mL) 2390.000 AEA COUNT TIME 480

PU-236 DECAY CORR'D VALUE (dpm/mL) 2172.922 Pu 239/240 pCi/L 3.6984E+01
0 PU-238 TRACER VALUE (dpm/mL 0.000

} STANDARD BOOK NO 124B43

NA STANDARD VALUE in pCi/mL 0.038

...........Decay Time = Date Counted - Tracer Preparation Date

WB26872 Pu-236 Decay Cored Value = Pu-236 Preparation Value *[e to the power of ((-ln2 Decay Time/1040.95)]

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)* 1/EFF 'C236*100/Pu-236 Decay Cor'd Value * SPKV

VAR Pu 239/240 pCi/L = (C239)(Pu 236 Decay Corrd Value)(SPKV)(1000mlJL)(DF)(DDF) / [(C236)(SS)(2220000 dpm/pCi)]

Pu 238 dpm = [(Total AT Counts I TC) - Bkg '1/EFF ' C238] - (Pu-238 Tracer Value 'SPKV *Pu 236 Tracer Recovery 100)

JFIR Pu 238 pCi/L = I(Pu 238 dpm)(DF)(DDF)(I000mLL)] I [(Pu-236 Tracer Recovery /100)(2220000 dpnm/pCi)(D g/L)(SS)]

R elative Counting Error = Square Root of [(1/(Pu 236 cpm ' min)) + (1 / (Pu 238 or 239/240 cpm min))] 1.96 * 100

JMV

0518196 Pu 2391240 pCilmL 3.70E-02 DETECTION
Relative Counting Error = 3.0% LEVELS

0517T/96 in piCifrIL
Pu 239/240

12:00 AM 4.77E-03

C-06 GRAB Pu 236 Tracer Recovery = 88.5%

Analyst: JMV Date: 18-May-96

Signature of Chemist: /-JFR Date: & 9U
STANDARD.WBI REV 10 V 943128ML C-)

2410

I943128\OUT\PU886i.WB1
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WHC-SD-WM-DP-183, REV. 0

WORKBOOK PAGE: BLANK2

Pu 238 and 239/240 : LA-943-128 (B-0) LIQUID / SOLID BLNK-PREP

)'fypW DATE COUNTED MAY-l896 PU 236 AEA FRAC (C236) 0.997

BLNK-PREP SAMPLE VOLUME in mL SS 0.100 PU 238 AEA FRAC (C238) 0.000

SAMPLE DILUTION FACTOR DF 1.000 PU 239 AEA FRAC (C239) 0.000

8861 TRACER VOLUME in mL SPKV 0.100 TOTAL AT COUNTS 1767

C DIGEST GRAMS of SOLIDS/L Dg/L 0.4C AT COUNT TIME (MIN) 30

PU23901 TRACER BOOK NO 120843 BACKGROUND in cpm (Bkg) 0.130

DETECTOR NUMBER 15 PU 236 cpm 25.940

SOLID EFFICIENCY FACTOR EFF 0.3032 PU 238 cpm 0.000

TRACER PREPARATION DATE 12/27/95 PU 239 cpm 0.000

96004872 TRACER PREPARATION VALUE (dpm/mL) 2390.00 AEA COUNT TIME 480

PU-236 DECAY CORR'D VALUE (dpm/mL) 2172.92 Pu 239/240 pCI/g = < 3.902E-02
0

4bttplePrtr
NIA

WL8SB1

VAR

.FR
4MV

'-4MPV

PU-238 TRACER VALUE (dpm/mL) 0.00

Decay Time = Date Counted - Tracer Preparation Date

Pu-236 Decay Corrd Value = Pu-236 Preparation Value *[e to the power of {(-1n2 * Decay Time/1 040.95)]

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)*C236*100/(Pu-236 Decay Corr'd Value * SPKV*EFF)

Pu 239/240 pCi/g = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(100QmL/L)(DF) / [(C236)(SS)(D g/L)(2220000 dpm/pCi)]

Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C2381 - (Pu-238 Tracer Value *SPKV 'Pu 236 Tracer Recovery / 100)

Pu 238 pCi/g = [(Pu 238 dpm)(DF)(1000mL/L)] / [(Pu-236 Tracer Recovery /100)(2220000 dpmr/pCi)(D g/L)(SS)]

aelative Counting Error = Square Root of [(1/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))] * 1.96 * 100

*918/W Pu 239/240 pCi/g < 3.90E-02 DETECTION
Relative Counting Error = 100.0% LEVELS

_____7___ in pCilg

NOTE: Pu 238 Result is a LESS THAN Value. Pu 2391240
Pu 238 pCi/g < 3.9OE-02 3.90E-02
Relative Counting Error = 100.0% Pu 238

C-__ GAOM .Pu 236 Tracer Recovery = 88.9% 3.90E-02

Analyst: JMV Date: 18-May-96

Signature of Chemist JFR Date: 9z S
V~. Vl( 

A4o* )C
BLANK.WB1 REV 1.0

2411

1:\943128\OUT\PU8861.WB1

943125ML

05/19196



WHC-SD-WM-DP-183, REV. 0
WORKBOOK PAGE: SAM3

Pu 238 and 239/240: LA-943-128 (B-0) LIQUID / SOLID SAMPLE I

ATE COUNTED MAY-18-96 PU 236 AEA FRAC (C236) 0.373

SAMPLE AMPLE VOLUME in mL SS 0.100 PU 238 AEA FRAC (C238) 0.119
AMPLE DILUTION FACTOR DF 1.000 PU 239 AEA FRAC (C239) 0492

8861 RACER VOLUME In mL SPKV 0.100 OTAL AT COUNTS 4839

IGEST GRAMS of SOLIDS/I qt 0.348 T COUNT TIME (MIN) 30

PU23901 RACER BOOK NO 120B43 ACKGROUND in cpm (Bkg) 0.130

- ETECTOR NUMBER 16 U236 cpm 32.540

SOLID FFICIENCY FACTOR EFF. 0.303 U238 cpm 10.370

I's RACER PREPARATION DATE 12/27/95 PU 239 cpm 42.960

96004872 IRACER PREPARATION VALUE (dpn/mL) 2390.000 AEA COUNT TIME 480

. . PU-236 DECAY CORR'D VALUE (dpm/mL) 2172.922 Pu 2391240 pCiig 1.6210E+00

0 1U-238 TRACER VALUE (dpm/mL) 0.000

FUSION01
Jecay Time = Date Counted - Tracer Preparation Date

S96T002718 -u-236 Decay Corfd Value = Pu-236 Preparation Value *[e to the power of ((.1n2 Decay Time/1 040.95)]

.u 236 Tracer Recovery = (Total AT Counts / TC .Bkg) *C2361 00/(Pu-236 Decay Cored Value * SPKV EFF)

lu 239/240 pCi/g = (C239)(Pu 236 Decay Corrd Value)(SPKV)(1OOOmL/L)(DF) / [(C236)(SS)(D g/l.)(2220000 dpn/pCi)]

Pu 238 dpm = [(Total AT Counts I TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV 'Pu 236 Tracer Recovery 100)

Pu 238 pCi/g = ((Pu 238 dpm)(DF)(1000mL/L)J I j(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)

S elative Counting Error Square Root of [(1/(Pu 236 cpm min)) + (I /(Pu 238 or 239/240 cpm rmin))] * 1.96 100

W0t/H 9 Pu 2391240 pCI/g 1.52E+00 DETECTION
Relative Counting Error = 2.1% LEVELS

-0 In piIg
Pu 239/240

Pu 238 pCi/g 3.68E-01 1.02E-01
Relative Counting Error = 3.2% Pu 238

C-06 4RAB Pu 236 Tracer Recovery = 91.2% 1.02E-01

Aalyst: JMV Date: 18-May-96

Signatureof Chemist- JFR Date:

SAMPLE.WB1 REV 1.0 943128ML U) 0

2412

1:943128\OUT'PU8861.WBI 05/19196



WHC-SD-WM-DP-183, REV. 0

G E N E R A L
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
S96T2718-DUP

File ID: 26a2626.CNF

A N A L Y S I

Counted on:
Detector:
Geometry number:
Count time:

5/18/96 @ 7:55
AEA26

28805. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final.. Initial. Final
800.7 800.7 358.521 358.521
244.5 244.5 300.136 300.107

1128.3 1128.3 225.725 225.725

FWHM
Initial Final
10.000 3.151
10.000 3.396
12.000 4.040

Tau
Initialsina.l
5.000 0.988
5.000 1.005
6.000 1.591

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu236

Cm243
2 Pu238

Am241
3 Pu239

Pu240

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.379 5.755 5.761 -.0060.01 27.16
5.779 5.761 0.018

0.122 5.487 5.492 -.0050.02 8.73
5.479 5.492 -.013

0.484 5.147 5.150 -.0030.02 34.74
5.144 5.150 -.006

%err
@95
1.7

3.1

1.5

Activity
d/m uCi/ea
172.1 0.775E-04
231.0 0.104E-03
75.2 0.339E-04
57.6 0.260E-04

215.6 0.971E-04
215.6 0.971E-04

0.985 <--valid peaks only--> 70.63

DETECTOR CALIBRATION
Energy(MEV) = 4.112 + (0.0046)*Channel

Energy range (MeV): 4.112 TO 6.467
Efficiency = 0.1611 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
34421.0
34421.0
33907.3

513.7

% Recovery
100.000
100.000
98.508
1.492

Analyzed by:

S

Peak
ID
1
2
3

Totals:

VR

2413



Spectrum 26a2626.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

.3
3.

.... .... .... .... .... ... .3
.... ... .... ... .... ... : . .... ... .... ... .... ... ... . .3

.... 2.
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...... 1
....................... 1....
................................................... 1
............ 1.

-2414
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3.
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26a2626.CNF WHC-SD-WM-DP-183, REV. 0
1 0.

0.
0.
0.
0.
0.
1.
0.
0.
4.
0.
1.
5.
0.
5.
3.
6.

10.
26.
48.

100.
272.
757.
209.

1.
6.

10.
27.
43.

158.
255.

13.
21.
58.

169.
494.
646.

0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.
0.
0.

0.
0.
1.
1.
0.
0.
1.
2.
2.
1.
3.
3.
1.
3.
2.
3.
4.

20.
19.
46.

102.
318.
847.

72.
3.
6.

12.
14.
60.

164.
271.

10.
32.
65.

184.
469.
334.

0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.

0.
1.
0.
1.
1.
1.
1.
0.
2.
1.
3.
3.
0.
0.
5.
3.
8.

14.
26.
60.

114.
359.

1044.
22.

0.
3.
7.

22.
61.

176.
197.

17.
29.
69.

181.
439.
123.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.

0. 0. 1.0.
0.
0.
0.
0.
2.
1.
0.
0.
3.
2.
0.
4.
2.
5.
2.
8.

16.
16.
65.

128.
388.

1146.
0.
8.
5.

12.
24.
62.

187.
78.
23.
30.
92.

254.
516.

20.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
2.
0.
0.

0
0
0
0
0
0
0
0
0
1
2
1
0
2
3
5

11
13
26
56

137
466

1188
4
4
5

26
33
80

162
33
19
34
84

275
554

5
0
0
0
0
0
0
0
0
0
0
2
0

0. 0.

. 0.
2.
0.
2.
0.
0.
1.
1.
0.
3.
1.
4.
1.
1.
3.
6.

12.
23.
33.
75.

120.
443.

1300.
3.
3.
8.

21.
27.
83.

172.
15.
29.
41.
93.

331.
677.

0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.

2415

0.
0.
1.
2.
1.
1.
1.
1.
1.
1.
2.
1.
2.
5.
5.

13.
23.
38.
58.

153.
523.

1275.
3.
9.

15.
9.

28.
81.

186.
11.
21.
46.
90.

360.
767.

1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.

2.
0.
0.
0.
1.
1.
1.
1.
1.
0.
1.
6.
1.
5.
2.

10.
19.
32.
64.

541.
1008.

3.
8.
5.

24.
24.

100.
219.

8.
25.
51.

111.
470.
869.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
.0.
0.
0.
0.

0.
2.
0.
0.
1.
1.
0.
2.
2.
2.
1.
2.
4.

11.
6.

10.
20.
50.
78.

..192.
605.
700.

1.
6.
8.

12.
39.

116.
278.

10.
27.
41.

125.
560.
978.

0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.

Raw Data Dump for AEA Spectrum:
1.
0.
0.
1.
0.
0.
1.
0.
0.
0.
1.
1.
2.
6.
3.
6.

10.
26.
44.
97.

-24 -
673.
395.

3.
1.
7.

22.
51.

154.
299.

7.
26.
49.

157.
513.
880.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.



WHC-SD-WM-DP-183, REV 0

G E N E R A L
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
WL8861-STD

File ID: 23a2342.CNF

A N A L Y S I S

Counted on: 5/18/96
Detector: AEA23
Geometry number: 1
Count time:

@ 7:53

28803. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final .. Initial. Final
974.5 974.5 360.109 360.109
12.5 12.5 302.840 302.276
9.6 9.6 285.627 284.807

417.2 417.2 227.244 227.243

FWHM
-Initial... Final
10.000 3.117
8.000 3.630

10.000 2.960
10.000 3.949

Tau
Initial- Final
5.000 0.949
4.000 0.693
5.000 1.002
5.000 1.591

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu236
2 Pu238

Am241
3
4 Pu239

Pu240

Totals:

AEA
Frac

0.703
0.013

0.263

Peak Centroid Count
Exp. Obs. Diff. FWHM Rate c/m
5.755 5.754 0.0010.01 33.68
5.487 5.488 -. 0010.02 0.62
5.479 5.488 -.009

5.408 0.31
5.147 5.143 0.0040.02 12.62
5.144 5.143 0.001

0.979 <--valid peaks only-->

%err
@95
1.5

15.6

25.5
2.5

d/m
1620.9

40.6
31.1

Activity
uCi/ea

0.730E-03
0. 183E-04
0. 140E-04

595.2 0.268E-03
595.2 0.268E-03

46.91

DETECTOR CALIBRATION
Energy(MEV) = 4.097 + (0.0046)*Channel

Energy range (MeV): 4.097 TO 6.453
Efficiency = 0.0212 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
23009.0
23008.9
22667.9

341.1

% Recovery
100.000
100.000
98.517
1.483

Analyzed by:

Peak
ID
1
2
3?
4

VR

2416



Spectrum 23a2342.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV, r

5828.3

.. 4................ 4
........................... 4

1
1
.............. 1....

.................................................... 1
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1



Raw Data Dum
1 0.

11 0.
21 0.
31 0.
41 0.
51 1.
61 2.
71 0.
81 0.
91 1.
01 1.
11 1.
21 3.
31 3.
41 2.
51 4.
61 4.
71 8.
81 10.
91 17.
01 26.
11 89.
21 223.
31 216.
41 1.
51 5.
61 4.
71 8.
81 12.
91 8.
01 16.
11 28.
21 32.
31 84.
41 166.
51 662.
61 1176.
71 0.
81 0.
91 0.
01 0.
11 0.
21 1.
31 0.
41 0.
51 1.
61 0.
71 1.
81 0.
91 0.
11 0.

p for
0.
0.
0.
0.
0.
1.
1.
1.
1.
0.
1.
0.
2.
1.
1.
6.
3.
4.

10.
22.
37.
89.

269.
92.
1.
3.
6.
4.

15.
13.
20.
17.
36.
83.

193.
669.
990.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
1.
2.
0.

AEA Spectrum:
0.
0.
0.
1.
1.
3.
1.
1.
0.
1.
0.
1.
3.
3.
1.
1.
2.

10.
12.
19.
42.
102.
268.

38.
2.
0.
6.
4.

16.
11.
23.
12.
46.
83.

215.
564.
625.

0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.

0.
0.
0.
0.
0.
1.
2.
0.
0.
0.
0.
1.
0.
1.
3.
3.
3.

13.
13.
27.
38.

110.
334.
11.

5.
6.
7.
8.

17.
12.
29.
16.
48.
91.

245.
536.
260.

1.
0.
0.
0.
1.
0.
0.
2.
0.
0.
1.
1.
0.

23a2342
0.
0.
0.
0.
1.
0.
1.
1.
0.
0.

.CNF
0.
0.
2.
1.
1.
0.
5.
0.
a.
0.

1. 2.
1.
0.
2.
4.
3.
4.
9.

12.
24.
44.

154.
412.

4.
3.
2.
6.
8.

22.
12.
13.
27.
52.
93.

275.
538.

62.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.
0.
0.

0.
0.
0.
5.
5.
5.

11.
20.
22.
48.

129.
444.

3.
0.
6.
5.
5.

11.
16.
11.
25.
35.

102.
325.
684.

12.
0.
0.
0.
0.
0.
1.
0.
0.
0.
2.
2.
0.
0.

WHC-SD-WM-DP-18
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
3.
2.
2.
2.
6.
8.

15.
18.
54.

160.
458.

1.
3.
4.
7.

11.
22.
12.
16.
22.
58.

135.
380.
755.

1.
0.
b.
0.
0.
0.
0.
1.
1.
2.
0.
0.
0.
1.

1.
0.
1.
1.
a.
1.
1.
3.
4.
7.

14.
37.
56_.

188.
510.

2.
1.
5.
5.
9.

15.
16.
13.
30.
73.

119.
428.
862.

1.
0.
1.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.
0.

3, RVO
1.
0.
1.
0.
0.
1.
0.
0.
0.
0.
0.
2.
1.
5.
4.
6.

12.
18.
26.
63..

201.
412.

1.
0.
7.
7.
8.

12.
23.
19.
29.
60.

155.
530.

1031. 1
0.
0.
0.
0.
0.
0.
2.
0.
0.
0.
0.
1.
0.
0.

2418

1.
1.
0.
2.
1.
0.
2.
0.
0.
0.
1.
0.
2.
0.
0.
5.
3.
7.

16.
29.

-7-5.
203.
323.

0.
5.
4.
5.

14.
9.

17.
18.
31.
55.

164.
574.
116.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.



WHC-SD-WM-DP-1 83, REV. 0

G E N E R A L
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
WL8861-BLK

File ID: 24a2445.CNF

A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:

5/18/96 @ 7:53
EA24

28803. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final . -Initial.-Final
705.3 705.3 360.804 360.804

5.1 5.1 302.265 300.619
9.4 9.4 287.933 287.143

FWHM Tau
-Initial-. Final _ Initial--inal
10.000 3.294 5.000 0.928
10.000 1.197 5.000 0.564
12.000 3.315 6.000 0.849

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA
ID Isotope Frac
1 Pu236 0.997
2 ????
3 Th228 0.014

Peak Centroid Count %err
Exp. Obs. Diff. FWHM Rate c/m @95
5.755 5.745 0.0100.02 25.94 1.8

5.468 0.11 51.6
5.400 5.406 -.0060.02 0.37 18.5

Activity
d/m uCi/ea
840.3 0.379E-03

16.6 0.747E-05

1.012 <--valid peaks only--> 26.31

DETECTOR CALIBRATION
Energy(MEV) = 4.086 + (0.0046)*Channel

Energy range (MeV): 4.086 TO 6.441
Efficiency = 0.0315 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
12485.0
12485.0
12684.6
-199.6

% Recovery
100.000
100.000
101.598
-1.598

Analyzed by:

Peak
ID
1
2?
3

Totals:

VR

2419
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1 Legend: Raw =

I

Spectrum 24a2445.CNF
.... Modeled Peaks = 1,2,.., etc

WHC-SD-WM-DP-183, REV. 0
Display Max.:

. . 1

............

..............

..............

..............

1 1.

................................................................ 1

........................................... 1
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Raw Data
1 0.

11 0.
21 1.
31 0.
41 0.
51 0.
61 1.
71 1.
81 0.
91 0.
01 0.
11 0.
21 0.
31 0.
41 1.
51 0.
61 0.
71 0.
81 2.
91 1.
01 0.
11 1.
21 2.
31 2.
41 1.
51 1.
61 0.
71 6.
81 7.
91 13.
01 11.
11 19.
21 30.
31 58.
41 125.
51 448.
61 788.
71 0.
81 0.
91 0.
01 0.
11 1.
21 0.
31 2.
41 0.
51 0.
61 0.
71 0.
81 0.
91 0.
11 0.

Dump for
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
2.
0.
0.
0.
0.
0.
1.
0.
0.
0.
3.
2.
2.
1.

15.
5.

13.
18.
33.
57.

158.
489.
838.

1.
0.
0.
0.
0.
1.
1.
0.
0.
0.
1.
0.
0.
0.

AEA Spectrum:
0. 1.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. 1.
1. 0.
0. 0.
1. 0.
0. 1.
0. 0.
0. 1.
1. 0.
1. 0.
0. 0.
0. 1.
0. 0.
0. 0.
1. 0.
0. 0.,
2. 0.
2. 1.
2. 2.
3. 1.
3. 3.
6. 5.
5. 5.
6. 14.
8. 5.

10. 14.
14. 15.
32. 32.
54. 61.

171. 166.
490. 463.
661. 399.

0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 2.
2. 0.
0. 0.

24a2445.CNF
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
2. 0.
1. 0.
1. 0.
0. 0.
2. 0.
1. 1.
0. 0.
0. 0.
0. 1.
1. 0.
1. 1.
0. 0.
0. 1.
0. 1.
0. 0.
0. 0.
0. 2.
0. 1.
3. 0.
1. 1.
7. 7.
4. 3.

13. 9.
7. 5.
6. 12.

18. 18.
38. 31.
73. 84.

186. 241.
423. 453.
152. 37.

0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 2.
0. 0.
0. 0.

WHC-SD-WM-l.)1 W$, rav. v
Cl
Cl
Cl0.

0.
C.l
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
3.
1.
2.
1.

8.

1.
5.

1.
3.

1.

85.
11.

18.

33.
85.

273.
483.

2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0,
3.
1.
2.
0.
3.
6.
6.

17.
12.

9.
31.
42.

110.
285.
609.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.

1
0
0
0
1
0
1
0
0
2
1
0
3
2
0
31

11

5
7

24
44

109
389
658

0
0
0
0
0
0
0
0
0
1
0
0
0
0
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WH-SDW-DP-183, REV. 0

G E N E R A L
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

DATA REDUCTION REPORT

SAMPLE
S96T2718-SAM

File ID: 25a2525.CNF

A N A L Y S I S

Counted on: 5/18/96 @ 7:54
Detector: AEA25
Geometry number: 1
Count time: 28805. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final-. Initial. Final
966.2 966.2 360.050 360.050
322.5 322.5 301.753 301.724

1424.6 1424.6 227.307 227.307

FWHM Tau
-Initial-. Final-InitiaL-inal
10.000 3.105 5.000 0.980
10.000 3.025 5.000 1.015
10.000 3.971 5.000 1.612

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu236
2 Pu238

Am241
3 Pu239

Pu240

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.373 5.755 5.757 -.0020.01 32.54
0.119 5.487 5.488 -.0010.01 10.37

5.479 5.488 -.009
0.492 5.147 5.146 0.0010.02 42.95

5.144 5.146 -.002

%err
@95
1.6
2.8

1.4

Activity
d/m uCi/ea
1095.9 0.494E-03
475.6 0.214E-03
364.3 0.164E-03

1417.4 0.638E-03
1417.4 0.638E-03

0.984 <--valid peaks only--> 85.86

DETECTOR CALIBRATION
Energy(MEV) = 4.100 + (0.0046)*Channel
Energy range (MeV): 4.100 TO 6.456

Efficiency = 0.0303 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
41878.0
41877.4
41221.3

656.7

% Recovery
100.000
99.999
98.432

1.568

Analyzed by:

Peak
ID
1
2
3

Totals:

VR
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Spectrum 25a2525.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-183, REV. 0

3.
.... 3
............... 3
.......................................... 3
...................................................................3
..... 3..

.2

.2

1

... 2.

........... 2

.................1...
...................................... 1
........................ 1
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Raw Data
1 0.

11 0.
21 1.
31 2.
41 0.
51 1.
61 0.
71 0.
81 0.
91 2.

101 0.
111 1.
121 2.
131 3.
141 2.
151 9.
161 6.
171 14.
181 13.
191 45.
201 80.
211 259.
221 818.
231 643.
241 4.
251 6.
261 18.
271 20.
281 45.
291 162.
301 353.
311 13.
321 28.
331 59.
341 159.
351 603.
361 1106.
371 0.
381 0.
391 0.
401 0.
411 0.
421 1.
431 0.
441 0.
451 0.
461 0.
471 0.
481 0.
491 0.
511 0.

Dump for
0.
0.
0.
0.
1.
0.
1.
0.
1.
0.
2.
1.
3.
0.
5.
3.
5.

12.
31.
43.
110.
313.
879.
379.

1.
6.

16.
15.
43.

162.
401.

14.
32.
66.

184.
646.

1000.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum:

4.
8.
8.

14.
21.
53.

109.
356.

1024.
171.

3.
5.

15.
19.
53.

190.
359.

15.
31.
62.

198.
574.
609.

0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
2.
0.
0.

5.
7.

13.
14.
29.
62.

127.-
372.

1171.
48.

2.
1.

11.
25.
64.

240.
300.

21.
35.
73.

246.
553.
224.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.

25a2525.CNF
0. 1.
1. 0.
0. 0.
0. 0.
0. 1.
3. 0.
0. 2.
0. 1.
1. 0.
0. 1.
0. 4.
1. 1.
1. 1.
5. 4.
6. 6.
8. 11.

11. 10.
9. 9.

26. 31.
69. 70.

.135. 160.
455. 495.
1304. 1512.

16. 4.
7. 4.

11. 8.
16. 25.
30. 31.
66. 89.

193. 202.
172. 57.

16. 20.
43. 54.
85. 75.

263. 289.
563. 600.

50. 6.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 2.
0. 0.
0. 0.
0. 0.

WHC-S'.)-WM-2 -h, HeV.
D.

6.

9.

8.

2.
3.

65.

2.
1.
1.

2.

3.
6.
9.
8.

26.
38.
65.

..17 2.
540.

1616.
3.
2.
6.

16.
38.
87.

197.
16.
20.
30.
93.

367.
758.

2.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.

2.
2.
1 .
3.
3.
2.
9.
7.
6.

17.
43.
88.

192-
599.

1674.
4.
5.
9.

27.
38.

102.
236.

8.
16.
53.

100.
444.
866.

0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.

0.
0.
1.
0.
1.
0.
0.
2.
0.
1.
0.
1.
2.
4.
7.
4.
9.

16.
44.
79.

-187-.,
663.

1501.
6.
3.

15.
18.
45.

101.
287.

12.
20.
35.

108.
539.

1072.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
0.
0.
0.
0.
2.
0.
0.
1.
0.
1.
2.
6.
7.
3.
9.
6.

15.
41.
83.

696.
1117.

2.
2.

11.
21.
37.

134.
285.

13.
21.
49.

139.
557.

1124.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
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WHC-SD-WM-DP-183, REV. 0

ORGANIC ANALYSES

NPH/TBP Analysis

with Mass Spectroscopy Confirmation

and tentatively Identified Compounds (TIC)
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WHC-SD-WM-DP-183, REV. 0
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Report Date : 02-Aug-1996 11:18

WHC-SD-WM-DP-183, REV.0

PAL - ORGANIC

Start Cal Date
End Cal Date
Quant Method
Target Version
Integrator
Method file
Cal Date
Curve Type

INITIAL CALIBRATION DATA
-0

16:28
O-iFEB--96 16:28

ESTD
3.10
HP Genie
/chem/gc3.i/05299600.b/nphtbp.m
30-May-1996 12:00
Average

Calibration File Names:
Level 1: /chem/gc3.i/05099600.b/002f0601.d
Level 2: /chem/gc3.i/05099600.b/003f0501.d
Level 3: /chem/gc3.i/05099600.b/004f0401.d
Level 4: /chem/gc3.i/05099600.b/005f0301.d
Level 5: /chem/gc3.i/05099600.b/006f0201.d

50 100 200 300 600 _
Compownd ILevel 1 Level 2 Level 3 Level 4 Level 5 RRF % RSD

1 n-Nonane 1 92061 99901 96961 97751 88881 95111 4.744
2 2-Butoxyethanot I +++++ | ++ I +++++ | +++ I +++++ I ..+++ I ..++ I

1 3 n-Decane | 92761 100151 96951 97091 89341 95261 4.4361

| 4 n-Undecane | 9324j 101421 97911 97941 91191 96341 4.2481
| 5 n-Dodecane 1 91971 100211 96901 97011 91051 95431 4.0131
| 6 n-Tridecane j 89741 98911 96131 95561 90691 94211 4.1091

I 7 n-Tetradecane j 89581 97711 94861 94311 91421 93581 3.3731
1 8 n-Pentadecane 1 88911 97211 94511 93291 92551 93291 3.2411
1 10 TributyL Phosphate (TSP) 1 49471 56071 55291 54461 55211 54101 4.9021
1===-=-==========-==-=-=======-==-=-----=----=======-=======-=======-=---====-=-=-==--------===
I$ 9 n-Hexadecane 1 86691 9345| 91451 9293j 92061 3.675j

__________ __________ | ________ I|__________
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Data File: /chem/gc3.i/05299600.b/004f0201.d
Report Date: 30-May-1996 11:30 WHC-SD-WM-DP-183,REV.0

Page 1

PAL - ORGANIC

Instrument ID: gc3.i
Lab File ID: 004f0201.d
Analysis Type:
Lab Sample ID:
Quant Type: ESTD

CONTINUING CALIBRATION COM DS

Injection Date: DS-PEB--96 16:11os,/w O5/o /96
Init. Calibration Date (s) : -02-/-/-- O2--2-/-(922
Init. Calibration Times: 16:28 16:28
Method File: /chem/gc3.i/05299600.b/nphtbp.m

| - I I MIN MAX
COMPOUND RRF RF200 IRRF %D tD I

1 n-Nonane 1 9510.9841 9309.56210.0001 2.11 15.01
3 n-Decane I 9525.7791 9344.24010.0001 1.91 15.01
4 n-Undecane 1 9634.0101 9476.500l0.000 1.61 15.01
5 n-Dodecane 1 9542.8741 9453.6830.0001 0.91 15.01
6 n-Tridecane 1 9420.5191 9457.86710.0001 0.41 15.01
7 n-Tetradecane 1 9357.7031 9450.61010.000 1.01 15.01
8 n-Pentadecane 1 9329.4121 9504.02510.0001 1.91 15.01

IS 9 n-Nexadecane 1 9206.3051 9464.635i0.0001 2.81 15.01
10 Tributyl Phosphate (TBP) 1 5410.0611 5674.31710.000l 4.9| 15.01

1 _ _| _I|I| _

2428



Data File: /chem/gc3.i/05299600.b/004f0201.d
Report Date: 30-May-1996 11:30

WHC-SD-WM-DP-183, REV. 0
PAL - ORGANIC

Page 1

Data file : /chem/gc3.i/05299600.b/004f0201.d
Lab Smp Id:
Inj Date : 05-FEB-96 16:11
Operator : Robert Ray Inst ID: gc3.i
Smp Info : CAL3 (200 PPM)
Misc Info :
Comment
Method : /chem/gc3.i/05299600.b/nphtbp.m
Meth Date : 30-May-1996 11:30 Quant Type: ESTD
Cal Date :..S--EB-9 146:28 Cal File: 002f0601.d
Als bottle: la?0Sr2 Continuing Calibration Sample
Dil Factor: 1.000
Integrator: HP Genie Compound Sublist: nphtbp.sub
Target Version: 3.10

Compounds

1 n-Nonane
3 n-Decane
4 n-Undecane
5 n-Dodecane
6 n-Tridecane
7 n-Tetradecane
8 n-Pentadecane

S 9 n-Hexadecane
10 Tributyl Phosphate (TBP)

RT EXP RT DLT RT

3.569 3.577 -0.008
4.668 4.683 -0.015
5.794 5.813 -0.019
6.891 6.910 -0.019
7.934 7.955 -0.021
8.922 8.943 -0.021
9.855 9.878 -0.023

10.738 10.762 -0.024
11.178 11.199 -0.021

AMOUNTS

CAL-AMT ON-COL

RESPONSE ( ng) ( ng)

1861912
1868848
1895300
1890736
1891573
1890122
1900805
1892927
1134863

200 196
200
200
200
200
200
200
200
200

196
197
198
201
202
204
206
210

- 2429



Data File: /chem/gc3.i/0529%00.b/007f0201.d
Date : 29-MIY-i9% 17:48
Client ID: S%T003134
Sample Info: ST003134A

Column phase:

Page 1

Instrument: gc3.i

Operator: Robert Ray
Column diameter: 0.32

/cher/gc3.i/05299600.b/007f0201.d
1.1-

1.0-

C)

0.4-

0.3-

0.2-

0.6-

'AI

I

I',

0~

I.

N-

0

.4

4,
=
C

M
~0
.4
.4
.4

0-

4.
4)

I
2
0-

*1.~

-n
L

cl,

T

0.0-,.... -.... I -...- --.. .. .-.- - - - ' - -, -.. ... . .. . . . . . . --.. - - -I- I - I' - 1- - - 1 -
4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Min



Data File: /chem/gc3.i/05299600.b/007f0201.d
Report Date: 11-Jun-1996 11:47 WHC-SD-WM-DP-183, REV. 0

PAL - ORGANIC

RECOVERY REPORT

Client Name: ESCH Client SDG: S96T003134A
Sample Matrix: LIQUID Fraction: OTHER
Lab Smp Id: S96T003134 Client Smp ID: S96T003134
Level: LOW Operator: Robert Ray
Data Type: GC DATA SampleType: SAMPLE
SpikeList File: nphtbp.spk Quant Type: ESTD
Method File: /chem/gc3.i/05299600.b/nphtbp.m
Misc Info:

SURROGATE COMPOUND

$ 9 n-Hexadecane

CONC
ADDED
ug/mL

CONC
RECOVERED
ug/mL

RECOVERED

100 1 83.5 I 83.48

Page 1

LIMITS

50-130



Data File: /chem/gc3.i/05299600.b/007f0201.d
Report Date: 11-Jun-1996 11:47 WHC-SD-WM-DP-183, REV.0

PAL - ORGANIC

TARGET COMPOUNDS

Client Name: ESCH
Lab Smp Id: S96T003134
Sample Location:
Sample Date:
Sample Matrix: WATER
Analysis Type: OTHER
Data Type: GC DATA
Misc Info:

CAS NO. COMPOUND

Client SDG: S96T003134A
Client Smp ID: S96T003134
Sample Point: C-106
Date Received:
Quant Type: ESTD
Level: LOW
Operator: Robert Ray

CONCENTRATION UNITS:
(ug/L or ug/KG) ug/mL

111-84-2 -------- n-Nonane
124-18-5--------n-Decane
1120-21-4-------n-Undecane
112-40-3--------n-Dodecane
629-50-5--------n-Tridecane
629-59-4--------n-Tetradecane
629-62-9--------n-Pentadecane
126-73-8--------Tributyl Phosphate (TBP) _

544-76-3--------n-Hexadecane

2432
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U
U
J
J
J
J
J
J

50.0
50.0
1.59
10.1
45.6
27.6
2.37
31.9

83.5

Q



Data File: /chem/gc3.i/05299600.b/007f0201.d
Report Date: 11-Jun-1996 11:47

WHC-SD-WM-DP-183, REV. Q

PAL - ORGANIC

Page 1

Data file : /chem/gc3.i/05299600.b/007f0201.d
Lab Smp Id: S96T003134 Client Smp ID: S96T003134
Inj Date : 29-MAY-1996 17:48
Operator : Robert Ray Inst ID: gc3.i
Smp Info : S96T003134A
Misc Info :
Comment
Method : /chem/gc3.i/05299600.b/nphtbp.m
Meth Date : 30-May-1996 12:00 Quant Type: ESTD
Cal Date : £a-YeB-9 _6:28 Cal File: 002f0601.d
Als bottle: 1
Dil Factor: 1.000
Integrator: HP Genie Compound Sublist: nphtbp.sub
Target Version: 3.10

Compounds

4 n-Undecane
5 n-Dodecane
6 n-Tridecane
7 n-Tetradecane
8 n-Pentadecane

S 9 n-Hexadecane
10 Tributyi Phosphate (TBP)

RT

5.782
6.876
7.920
8.905
9.835

10.726
11.163

EXP RT DLT RT

5.813 -0.031

6.910 -0.034
7.955 -0.035
8.943 -0.038
9.878 -0.043
10.762 -0.036
11.199 -0.036

RESPONSE

15339
96805

429587

257962
22099

768554
172517

CONCENTRATIONS

ON-COLLMN FINAL

( ng) (ug/mL)

1.59 1.59(a)
10.1 10.1(a)
45.6 45.6(a)

27.6 27.6(a)
2.37 2.37(a)
83.5 83.5
31.9 31.9(a)

QC Flag Legend

a - Target compound detected but, quantitated amount
Below Limit Of Quantitation(BLOQ).
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Data File: /chem/gc3.i/0529%00.b/008fO201.d
Date : 29-Y-19% 18:21
Client ID: S%T003230
Sample Info: ST003230

Page 1

Instrument: gc3.i

Operator: Robert Ray
Column diameter: 0.32Column phase:

/chem/gc3.i/0529%00.b/008f0201.d

1.5-

1.4

1.3-

1.2-

1.1-

1.0-

0.9-

00.8-

-0.7-

0.6-

0.5-

0.4-

0.3-

0.2-

0.1-

i

N'

0
-4
0~

7!
4,

6c I
LIA-J-A

0. 0-
4 5 6 7 8

x

,

Li

9
c,,

C>

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Min



Data File: /chem/gc3.i/05299600.b/008f0201.d
Report Date: 11-Jun-1996 11:47 WHCSD-WM-DP-183, REV. 0

PAL - ORGANIC

RECOVERY REPORT

Client Name: ESCH Client SDG: S96T003134A
Sample Matrix: LIQUID Fraction: OTHER
Lab Smp Id: S96T003230 Client Smp ID: S96T003230
Level: LOW Operator: Robert Ray
Data Type: GC DATA SampleType: SAMPLE
SpikeList File: nphtbp.spk Quant Type: ESTD
Method File: /chem/gc3.i/05299600.b/nphtbp.m
Misc Info:

SURROGATE COMPOUND

$ 9 n-Hexadecane

CONC
ADDED
ug/mL

CONC
RECOVERED
ug/mL

100 1 83.9

RECOVERED

83.90

Page 1

LIMITS

50-130



Data File: /chem/gc3.i/05299600.b/008f0201.d
Report Date: 11-Jun-1996 11:47

PA !PPG-P-183, REV. 0

TARGET COMPOUNDS

Client Name: ESCH
Lab Smp Id: S96T003230
Sample Location:
Sample Date:
Sample Matrix: WATER
Analysis Type: OTHER
Data Type: GC DATA
Misc Info:

CAS NO. COMPOUND

Client SDG: S96T003134A
Client Smp ID: S96T003230
Sample Point: C-106
Date Received:
Quant Type: ESTD
Level: LOW
Operator: Robert Ray

CONCENTRATION UNITS:
(ug/L or ug/KG) ug/mL

111-84-2 -------- n-Nonane_
124-18-5--------n-Decane
1120-21-4-------n-Undecane
112-40-3--------n-Dodecane
629-50-5--------n-Tridecane
629-59-4--------n-Tetradecane
629-62-9--------n-Pentadecane
126-'-8--------Tributyl Phosphate (TBP) _

544-76-3--------n-Hexadecane

2436
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U
U
J
J

J
J

50.0
50.0
4.07
27.0

119
77.0
6.27
48.8

83.9

Q



Data File: /chem/gc3.i/05299600.b/008f0201.d
Report Date: 11-Jun-1996 11:47

WHC-SD-WM-DP-183, REV. 0
PAL - ORGANIC

Page 1

Data file : /chem/gc3.i/05299600.b/008f0201.d
Lab Smp Id: S96T003230 Client Smp ID: S96T003230
Inj Date : 29-MAY-1996 18:21
Operator : Robert Ray Inst ID: gc3.i
Smp Info : S96T003230
Misc Info :
Comment
Method : /chem/gc3.i/05299600.b/nphtbp.m
Meth Date : 30-May-1996 12:00 Quant Type: ESTD
Cal Date : .- F-FB-96 A6:28 Cal File: 002f0601.d
Als bottle: 1  S IV
Dil Factor: 1.000
Integrator: HP Genie Compound Sublist: nphtbp.sub
Target Version: 3.10

Compounds

4 n-Undecane
5 n-Dodecane
6 n-Tridecane
7 n-Tetradecane
8 n-Pentadecane

$ 9 n-Hexadecane
10 TributyL Phosphate (TBP)

RT

5.782
6.877
7.927
8.910
9.835

10.726
11.165

EXP RT DLT RT

5.813 -0.031
6.910 -0.033
7.955 -0.028
8.943 -0.033
9.878 -0.043
10.762 -0.036
11.199 -0.034

RESPONSE

39207
258188

1123305
720839
58505

772390

263845

CONCENTRATIONS
ON-COLUMN FINAL
C ng) (ug/mL)

4.07 4.07(a)
27.0 27.0(a)
119 119(M)

77.0 77.0
6.27 6.27(aM)
83.9 83.9
48.8 48.8(a)

QC Flag Legend

a - Target compound detected but, quantitated amount
Below Limit Of Quantitation(BLOQ).

M - Compound response manually integrated.
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Data File: /chem/gc3.i/05299600.b/004f0301.d
Report Date: 02-Aug-1996 10:47

WHC-SD-WM-DP-183 REV. 0
PAL - ORGANIC

Instrument ID: gc3.i
Lab File ID: 004f0301
Analysis Type:
Lab Sample ID:
Quant Type: ESTD

CONTINUING CALIBRATION COMPOUNDS

Injection Date: 05-FEB-96 18:535 /9/ o/9/1(
.d Init. Calibration Date(s): .P24-Q4-9-6 02-/42-4-

Init. Calibration Times: 16:28 16:28
Method File: /chem/gc3.i/05299600.b/nphtbp.m

COMPOUND

1 n-Nonane
3 n-Decane
4 n-Undecane
5 n-Dodecane
6 n-Tridecane
7 n-Tetradecane
8 n-Pentadecane

IS 9 n-Hexadecane

10 Tributyl Phosphate (TSP)

_ I I MINI MAXI
RRF RF200 IRRFI %D j%D |

9510.9841 10122.54710.0001 6.41 15.01
9525.7791 10183.78810.0001 6.91 15.01
9634.0101 10344.62810.000 7.41 15.01
9542.8741 10298.96710.0001 7.9I 15.01
9420.5191 10254.73910.0001 8.91 15.01
9357.7031 10206.91610.0001 9.11 15.01
9329.4121 10224.11610.0001 9.61 15.01
9206.3051 10158.16010.000 10.31 15.01
5410.0611 6113.18710.0001 13.01 15.01

______________ I __.-_______| -|__

2438
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Data File: /chem/gc3.i/05299600.b/004f0301.d
Report Date: 02-Aug-1996 10:47

WHC-SD-WM-DP-183, REV. 0

PAL - ORGANIC

Data file : /chem/gc3
Lab Smp Id:
Inj Date : 05-FEB-96
Operator : Robert Ra
Smp Info : CAL3 (200
Misc Info :
Comment
Method : /chem/gc3
Meth Date : 30-May-19
Cal Date : C-2-Ffl-9 6
Als bottle: 1 09-O5-Tb
Dil Factor: 1.000
Integrator: HP Genie
Target Version: 3.10

Comipounds

.i/05299600.b/004f0301.d

18:53
y

PPM)
Inst ID: gc3.i

.i/05299600.b/nphtbp.m
96 12:00 Quant Type: ESTD

16: Cal File: 002f0601.d
Continuing Calibration Sample

Compound Sublist: nphtbp.sub

RT EXP RT DLT RT

1 n-Nonane
3 n-Decane
4 n-Undecane
5 n-Dodecane
6 n-Tridecane
7 n-Tetradecane
8 n-Pentadecane

$ 9 n-Hexadecane
10 Tributyl Phosphate (TBP)

3.571
4.670
5.797
6.893
7.936
8.924
9.857

10.741
11.181

3.577
4.683
5.813
6.910
7.955
8.943
9.878

10.762
11.199

-0.006
-0.013
-0.016
-0.017
-0.019
-0.019
-0.021
-0.021
-0.018

RESPONSE

2024509
2036757
2068925
2059793
2050947
2041383
2044823
2031632
1222637

AMOUNTS
CAL-ANT ON-COL
C ng) C ng)

200
200
200
200
200
200
200
200
200

213
214
215
216
218
218
219
221
226

2439
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Data File: /cheu/yare.i/19960530.b/st003134.d
Date : 30-MAY-19% 12:53
Client ID:
Sample Info: WT003134
Volume Injected (Li): 2.0
Column phase: XTI-5 30m 0.25u

Page 4

Instrument: yare.i

Operator: rjr
Column diameter: 0.25

/ches/yare.i/19%0530.b/s%t003134.d

8.0-
7.8

7.54
7.2-
7.0
6.8
6.5-
6.2-:
6.0
5.8-:
5.5-
5.2
5.0-
48e
4.57
4.2

04.0

.5
3.2
3.0
2.8
2.5
22
2.0-
1.8
1.5
1.2
1.0
0.8-
0.5
0.2-

5 I I I L I.I i II II 1111.1 Ii 1111111 I- 1 1 1.11
5 6 7 8

U,;

0

Al I LJ L1 11
9N01

Mi

I L I I- I -

12

9
C,

6

13 14

(Part I of 3)



Data File: /chek/wre.1/19960530.b/st003134.d
Date : 30-MAY-19% 12:53
Client 1I:
Sample Info: ST003134
Volume Injected (): 2.0
Column phase: XTI-5 30m 0.25u

Page 5

Instrument: yare.i

Operator: rjr
Column diameter: 0.25

/chem/gare.i/19%0530.b/st003134.d (Part 2 of 3)

9.0-i
7.87
7.5+
7.24
7.02
6.8-;
6.5-
6.2-
6.0-
5.89
5.5-i
5.27
5.0
4.8
4.5

-4.2
40-

3.8 :
3.5
3.2
3.0
2.8-
2.5
2.2
2.0-
1.8-
1.5-
1.2-
1.07:
0.8-
0.5-;
0.2-

LI 1I [I

20 21 22 23
Min

'-4

+I

15 ±6 17

9n

-,

'-4
N
'-4

~4~
N

N
'.4-u
Ej
C

24 2518 19



Data File: /cheu/gare.i/19960530.b/st003134.d
Date : 30-MAY-19% 12:53
Client ID:
Sample Info: S%T003134
Volume Injected (i): 2.0
Column phase: XTI-5 30m 0.25u

Page 6

Instrument: yare.i

Operator: rjr
Column diameter: 0.25

/chen/gare.i/19%0530.b/st003134.d (Part 3 of 3)

8.
7.8
7.5
7.2-
7.07
6.89
6.5
6.2
6.07
5.8-
5.57
5.2-
5.0-
4.8
4.5
4.2

0
3.8

3.8-:
3.5
3.2-'
3.0-
2.8.
2.5-*
22
2.0
1.8
1.5
L.27
1.0-
0.8-
0.5-
0.2-:

31 32 33

N

N

*O

3 2728 30

Ni

0

34 35 36



Data File: /chem/yare.i/19960530.b/s96t003134.d
Report Date: 02-Aug-1996 10:23

WHC-SD-WM-DP-183, REV. 0

PAL - ORGANIC

Data file :
Lab Smp Id:
Inj Date
Operator
Smp Info
Misc Info
Comment

Unknown Compounds Quantitation Report
/chem/yare.i/19960530.b/s96t003134.d

30-MAY-1996 12:53
rjr
S96T003134

Aut
Ins

Method : /chem/yare.i/19960530.b/svevap.m
Meth Date : 31-May-1996 14:26 rjr
Cal Date : 30-MAY-1996 12:53 Cal
Als bottle: 2
Dil Factor: 1.000 Tar
Integrator: HP RTE Com
Sample Matrix: WATER
Quantitative Mode : Use RF of Nearest Std

otune Date: 27-Feb-96 14:10:1
t ID: yare.i

File: 0201001.d

get Version: 3.10
pound Sublist: all.sub

ISTD

* 8 1,4-Dichlorobenzene-d4

* 25 Naphthalene-d8

* 40 Acenaphthene-d10

* 57 Phenanthrene-dC10

* 67 Chrysene-d12

CONCENTRATIONS
RT AREA ON-COL( ng) FINAL( ug/L) QUAL

RT

8.815

10.726

14.041

17.250

23.171

AREA

818804

1112899

1192688

2049136

1413584

QUANT
LIBRARY LIB ENTRY

Unknown
16.376 379170 7

Unknown Phosphoric acid ester
17.948 109446 2

Unknown Phosphoric acid ester
19.872 268627 5

Unknown Phosphoric Acid Ester

20.266 18429759 520

CAS #:
3700 30 NBS75K.L

CAS #:
1100 78 NBS75K.L

40444 57(L)

71864 57

CAS #:
2600 38 NBS75K.t 71863 57

CAS #:
260000 27 NBS75K.L 56195 67(L)

2443

Page 2

AMOUNT

40.000

40.000

40.000

40.000

40.000

CPND #



Data File: /chem/yare.i/19960530.b/s96t003134.d
Report Date: 02-Aug-1996 10:23

CONCENTRATIONS

RT AREA ON-COL( ng) FINAL( ug/L) QUAL

WHC-SD-WM-DP-183, REV. 0
QUANT

LIBRARY LIB ENTRY CPND #

Phosphoric acid, tris(2-ethythexyl) este

22.186 2039989 58 29000
CAS #: 78-42-2

91 NBS75K.L 56195 67

QC Flag Legend

L - Operator selected an alternate library search match.

2444
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Data File: /chem/yare.i/19960530.b/s96t003134.d

Date : 30-MAY-1996 12:53

Client ID:

Sample Info: ST003134

Volume Injected (uL): 2.0

Column phase: XTI-5 30m 0.25u

Library Search Compound Match

Unknown (3i) T/7/%L
Silane, trimethyl([1,1':3',1"-terphenyl
Pyrazine, 2,5-diethyl-3,6-diphenyl-

WHC-SD-WM-DP-183, REV. 0
Instrument: yare.i

Operator: rjr

Column diameter:

CAS Number Library

NBS75K.1
0-00-0 NBS75K.1
21798-29-8 NBS75K.1

0.25

Entry

40444
43184
40912

Quality

30
28
23

Page 7

Formula Weight

286
C21H22Si 302
C20H20N2 288

Scan 1260 (16.376 min) of s96t003134.d (Subtracted) (SCALE)
10.0- 287

8.0-

6.0- /303
S4.0-

/41 ./193E2.0- /97 /433 /79/2255
0.0- -L. I .... L... . t . . .. ... h...

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380

Entry *40444, 2-Propen-1-one, 1-(4-bromophengl)-3-phenyl- (from NBS7 1) (SCALED)
10.0- 287

8.0- 103 131\ /207

6 6.0-

4.0 7\155\ /A78

E2.0-25
0 I25&\

2.0 uk h J li i i 11 I I L
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380

m/z
Entry *43184, Silane, trimethylU(1,1':3',1"-terphenyl]-5'-y1)- (from NBD75K.1) (SCALED)

10.0 87

8.0

66.0

4.0 143\
g271\

.0 8 59  10 16 207 2  271
0g .0 L .1d. 1 ... 1. .... I .... .. . .. ., ...A .. I . N. . .A W. . . .1 11, . U . " .. .1. 1 .. , III

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380
m/z

Entry *40912, Pyrazine, 2,5-diethyl-3,6-diphenyl- (from NBS7SK.1) (SCALED)
10.0- 287

8.0-

66.0-
X
-4.0- /15

2. 28 77\ 103 144 /185 /209 257\
0.0- - - -- - I. - . :. t II- -A

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380
m/z

2445



Data File: /chem/yare.i/19960530.b/s96t003134.d

Date : 30-MAY-1996 12:53

Client ID:

Sample Info: S96T003134

Volume Injected (uL): 2.0

Column phase: XTI-5 30m 0.25u

Library Search Compound Match

Unknown Phosphoric acid ester(Z ) g'/j%
Phosphoric acid, tris(2-ethylhexyl) este
Phosphoric acid. diethyl pentyl ester

WHC-SD-WM-DP-183, REV. 0
Instrument: yare.i

Operator: rjr

Column diameter:

CAS Number Library

NBS75K.1
78-42-2 NBS75K.1
20195-08-8 NBS75K.1

0.25

Entry

71864
56195
28532

Quality

78
33
17

Page 8

Formula Neight

266
C24H5104P 434
C9H2104P 224

Scan 1420 (17.948 min) of st003134.d (Subtracted) (SCALED)
10.0- 9

8.0-

6.0-

4 .0- 82\
2.0 82 /125 229
0.0- LLt .in. ... m m... . A ij I I #

20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320
m/z

Entry *71864, Phosphoric acid tributyl ester (from NBS75K.1) (SCALED)
10.0- 9

8.0-

66.0-

4.0'15

L2.0- 29 / 25 827\21\ 237\ 265\

=0.0.......... ........ ' L ..k .. .I. 7

20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320
M/z

Entry *56195, sphoric acid, tris(2-ethylhexyl) ester (from NBS75K.1) (SCALED)
10.0- 9

6.0-

c>6.0-

-4.0- ,5
M 43\ /413

0 ./ ./4.. ..... ... 120 . 81 /211
0.0 IL J1 ..J J. .11 1 .

20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320
m/Z

Entry *28532, Phosphoric acid, diethyl pentyl ester (from NBS75K.1) (SCALED)
10.0 9 4A55

8.0-

54.0-

2.0 19% 222\/ 24

204- ,1,1,2 4 0 0
20 40 40 80 100 120 140 160 180 200 220 24O 260 280 30O 320

M/z

2446



Data File: /chem/yare.i/19%0530.b/s96t003134.d

Date : 30-MAY-1996 12:53

Client ID:

Sample Info: S96T003134

Volume Injected (uL): 2.0

Column phase: XTI-5 30m 0.25u

Library Search Compound Match

Unknown Phosphoric acid este( 6  9 6
Phosphoric acid, tris(2-ethylhexyl) este
Phosphoric acid, dibutyl 1-methylethenyl

WHO-SD-WM-DP-183, REV. 0
Instrument: yare.i

Operator: rjr

Column diameter:

CAS Number Library

NBS75K.1
78-42-2 NBS75K.1
5954-40-5 NBS75K.1

0.25

Entry

71863
56195
33813

Quality

38
38
28

Page 9

Formula Weight

266
C24H514P 434
C11H2304P 250

Sc 1616 (19.872 min) of s96t003134.d (Subtracted) (SCALED)
10.0-

8.0- 155

S6.0-

4.0-
/41

2.0 71 125 A67 211' /213 1267 7
E .0.11. i.... .. .... ,. ... ii, . . 1A 

7  /2
0.0J .11.

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320
m/z

Entry #7863, Phosphoric acid tributyl ester (from NBS75K.1) (SCALED)
10.0- 99

8.0-

S6.0-

4.0- 155
41\ 211\

2.0o 157 125 A 7

40 60 80 160 120 140 160 180 200 220 240 260 280 300 320
m/z

Entry *56195, Phosphoric acid, tris(2-ethylhexyl) ester (from NBS75K.1) (SCALED)
10.0 9

8.0

q6.0

4.0

2 0 43\ A7  /13 /5 41 /1

ii .1 .. I...I.-..13 11 / 1
0.0-

40 60 80 100 120 140 160 180 200 220 240 260 290 300 320
m/z

Entry #33813, sphoric acid, dibutyl 1-methylethenyl ester (from NBS75K.1) (SCALED)
10.0-

8.0-

S6.0-

4.0-

2.0- / 1195g\ 250\j/ 10 - I ''il', , I '' 25:
40 60 80 100 120 140 160 160 200 220 240 260 280 300 320

m/Z

2447



Data File: /chem/yare.i/19960530.b/s96t003134.d

Date : 30-MAY-1996 12:53

Client ID:

Sample Info: S96T003134

Volume Injected (ul): 2.0

Column phase: XTI-5 30m 0.25u

Library Search Compound Match

Unknown Phosphoric Acid EsterC 6 ) VI2
1,3,2-Dioxaborolane, 2,4-diethyl-

Page 10

WHC-SD-WM-DP-183, REV. 0
Instrument: yare.i

Operator: rjr

Column diameter:

CAS Number Library

NBS75K.1
57633-63-3 NBS75K.1

0.25

Entry

56195
4896

Quality

27
37

Scan 1656 (20.266 min) of s96t003134.d (Subtracted) (SCALED)
10.0- 9

8.0- 455

6.0-

4.0-
57\

2.0 7\ 71. . 25  481 /211 237 /267 323
.. .. . .. .. -.. . ... . - . ... . . Q

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380
m/z

Entry #5195, Phosphoric acid, tris(2-ethylhexyl) ester (from NBS75K.1) (SCALED)
10.0- 9

8.0-

1 6.0-

4.0-
5A7

E2, 43\ A ~A '20 20 20 3033
02.0- 42.,14.25 /153 /81 /211 323\

0 .-J . .1. .. 1 . ... .." 1 . II. . _ _
40 60 80 100 120 140 160 180 200 220 240 260 260 360 320 340 360 380

m/z
Entry #4896, 1,3,2-Dioxaborolane, 2,4-diethyl- (from NBS75K.l) (SCALED)

10.0- 39

8.0-

6.0-

4.0 /43

g2.0 70

0.0 1 -|"-1 " ; - - '.

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380
M/z

2448

Formula Weight

434
C6H13102 128



Data File: /chem/yare.i/19960530.b/s96t003134.d

Date : 30-MAY-1996 12:53

Client ID:

Sample Info: S96T003134

Volume Injected (uL): 2.0

Column phase: XTI-5 30m 0.25u

Library Search Compound Match

Phosphoric acid, tris(2-ethylhexyl) este

0 01%9

WHC-SD-WM-DP-183 REV.
Page 11

Instrument: yare.i

CAS Number

78-42-2

Operator: rjr

Column diameter:

Library

NBS75K.1

0.25

Entry

56195

Quality

91

Formula

C24H5104P

Weight

434

Sc 1851 (22.186 min) of st003134.d (Subtracted) (SCALED)
10.0- 9

8.0-

&-4

~4.0-

j2.0- 7\ /71 ±13
0.0 153\ 67 81 A 11  323?
q0 . .. .. .. .. .. ...... .. ... .. 1. .... 1 . . ... . .., ... . . . .. , . .

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320
m/z

Entry *56195, Phosphoric acid, tris(2-ethylhexyl) ester (from NBS75K.1) (SCALED)
10.0- 9

6.0-

4.0-

S 43 /413
L2.0- , S 81 A"

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320
M/z

2449



Data File: /chem/yare.i/19%0530.b/s96t003230.d
Date : 30-MAY-19% 13:37
Client ID:
Sample Info: S%T003230
Volume Injected (uL): 2.0
Column phase: XTI-5 30m 0.25u

Page 4

Instrument: yare.i

Operator: rjr
Column diameter: 0.25

/chem/yare.i/19960530.b/s96t003230.d (Part 1 of 3)

I I I I I I I aI - 11- LI LiIIt InliH11 1 I WIlu

7

III
9 10

Min

Li

13

1.0-

0.9-

0.8-

0.7-

0.6-

-0.5-

N

tt~
0

0.4-

0.3-

0.2-

0.1-

C3

-t
0
F.-

0
'-4

-v
C,
C
C,

'U
-c
+1-c

LI[1A1L 11.111 L .1

N

14

I1 I1 11.11

115 6 128



Data File: /chem/yare.i/19960530.b/s96t003230.d
Date : 30-MAY-19% 13:37
Client ID:
Sample Info: S%T003230
Volume Injected (L): 2.0
Column phase: XTI-5 30m 0.25u

Page 5

Instrument: yare.i

Operator: rjr
Column diameter: 0.25

/che/yare.i/19960530.b/s%t003230.d (Part 2 of 3)

N

U!
pa

N,
N)
c~J

'-4

0.9-

0.71

0.6-

'0.5-

0.4-

0.3-

0.2-

0.1-

18 19 20
Min

c9

UC

LI LWL-LI
21 22 3 24 2

1.0-

15 16 17



Data File: /che/yare.i/i9%0530.b/s96t003230.d
Date : 30--AY-19% 13:37
Client ID:
Sample Info: ST003230
Volume Injected (uL): 2.0
Column phase: XTI-5 30m 0.25u

Page 6

Instrument: yare.1

Operator: rjr
Column diameter: 0.25

is0-

0.9-

0.8-

0.7-

0.6-

0.5-

0.4-

0.3-

0.2-

36

N

/cbem/yare. l~19960530.b/st003230,d (Part 3 of 3)

9
Co

i
b
-u
-S

0

Nc'J
c'J
'-I-u

L
C,

0-

Ai
26 27 28 29 30 31 32 33 34 35

Min



Data File: /chem/yare.i/19960530.b/s96t003230.d
Report Date: 02-Aug-1996 10:22

WHC-SD-WM-DP-183, REV. 0

PAL - ORGANIC

Data file :
Lab Smp Id:
Inj Date
Operator
Smp Info
Misc Info
Comment
Method
Meth Date
Cal Date
Als bottle:

Unknown Compounds Quantitation Report
/chem/yare.i/19960530.b/s96t003230.d

30-MAY-1996 13:37
rj r
S96T003230

/chem/yare.i/19960530.b/sveva
31-May-1996 14:26 rjr
30-MAY-1996 12:53
3

Dil Factor: 1.000
Integrator: HP RTE
Sample Matrix: WATER
Quantitative Mode : Use RF of Nearest Std

ISTD

* 8 1,4-Dichlorobenzene-d4

* 25 Naphthalene-d8

* 40 Acenaphthene-dl10

* 57 Phenanthrene-d10

* 67 Chrysene-d12

RT

8.790

10.704

14.024

17.233

23.139

Autotune Date: 27-Feb-96 14:10:1
Inst ID: yare.i

p.m

Cal File: 0201001.d

Target Version: 3.10
Compound Sublist: all.sub

AREA

1172214

1533854

1322008

1775973

1552937

AMOUNT

40.000

40.000

40.000

40.000

40.000

CONCENTRATIONS

RIT AREA ON-COL( ng) FINAL( ug/L) CUAL

QUANT
LIBRARY LIB ENTRY CPND #

Unknown

16.355 2522903

Unknown

17.272 1485034

Unknown
17.391 831258

57

33

19

Unknown Phosphoric Acid Ester

19.845 337089 8

CAS #:
28000 30 NBS75K.L

CAS #:
17000 80 NBS75K.L

40444 57

653 57

CAS #:
9400 0

CAS #:

3800 38 NBS75K.L

0 57

56195 57

2453
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Data File: /chem/yare.i/199605
Report Date: 02-Aug-1996 10:22

CONCENTRATIONS

RT AREA ON-COL( ng)

Unknown Phosphoric Acid Ester

20.142 1255568 28

Unknown Phosphoric Acid Ester

20.241 22627420 580

Unknown
20.488

FINAL( ug/L)

30.b/s96t003230.d

QUAL

WHC-SD-WM-DP-183, REV. 0
QUANT

LIBRARY LIB ENTRY CPND #

CAS #:
14000 64 NBS75K.L 28532 57

CAS #:
290000 38 NBS75K.L 56195 67

CAS #:

253985 6 3300

Phosphoric acid, tris(2-ethylhexyL) este

22.169 5757442 150 74000

0 0 67(L)

CAS #: 78-42-2

91 NBS75K.L 56195 67

QC Flag Legend

L - Operator selected an alternate library search match.

2454
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Data File: /chem/yare.i/19960530.b/s96t003230.d

Date : 30-MAY-1996 13:37

Client ID:
Sample Info: S96T003230

Volume Injected (uL): 2.0

Column phase: XTI-5 30m 0.25u

Library Search Compound Match

Unknown
1H-Dicycl pt[eg]isoindole-1,3(2H)-dio
Morphinan-4-ol-6-one, 2-methoxy-

Page 7

WHC-SD-WM-DP-183, REV. 0
Instrument: yare.i

Operator: rjr

Column diameter:

CAS Number Library

NBS75K.1
51624-46-5 NBS75K.1
0-00-0 NBS75K.1

0.25

Entry

40444
40704
40686

Quality

30
27
23

Formula Weight

286
C18H25N02 287
C17H21N03 287

Scan 1256 (16.355 min) of s96t003230.d (Subtracted) (SCALED)
10.0- 287

8.0-

c6.0- /303

4.0-
M ~193\

2.-75 119\ /133 /207 255\ /27 37 78

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
m/z

Entry *40444, 2-Propen-1-one, 1-(4-bromophengl)-3-phenyl- (fr NBS75K.1) (SCALED)
10.0 287

8.0 103\ 131\ /207

1 6.0

4.0- 57\ 5, /71

2.0 258\
1 11111 11 al IY i 1I I i I _l

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400

Entry #40704, 1H-Dicclohept[eg]isoindole-1,3(2H)-dione 3a,3b,4,,6,7,8,9,10,11,12,13,13a
10.0- 27

8.0 /91 189\ /231

6,0 160\

.0 7 216\

.2 ,0 II dl ii" Ii 1i i0, I I I

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400

Entry *40686, Morphinan-4-ol-6-one. 2-methoxg- (from NBS .1) (SCALED)
10.0 15\ 287

8.0

66.0-

122j\ /A76 243\
2.0- /,M 94\21

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
m/4

2455



Data File: /chem/yare.i/19960530.b/s96t003230.d

Date : 30-MAY-1996 13:37

Client ID:

Sample Info: S96T003230

Volume Injected (uL): 2.0

Column phase: XTI-5 30m 0.25u

Library Search Compound Match

Unknow;n $YP z/2/
1-Hexadecanamine
1,2-Ethanediamine, N,N-diethyl--N'-methyl

WHC-SD-WM-DP-183, REV. 0
Instrument: yare.i

Page 8

Operator: rjr

Column diameter: 0.25

CAS Number Library

NBS75K.1
143-27-1 NBS75K.1
104-79-0 NBS75K.1

Entry

653
32190
5482

Quality Formula Weight

80
32
25

86
C16H35N 241
C7H18N2 130

Scan 1349 (17.272 min) of s96t003230.d (Subtracted) (SCALED)
10.0- 5 86\
8.0-

66.0-

4.0-

0 414 /141 /471 99 /227 287 362\ i7
0.0 I.. .L/ 26., 8

20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360
m/z

Entry #653, 1,4-Dioxin, 2,3-dihydro- (from NBS75K.1) (SCALED)
10.0- '0

8.0 86\

58,66.0-5

4.0 I
E2.0 j
~0.0 -.. . .

20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360
m/z

10.0- .,30 -6 Entry #32190, 1-Hexadecanamine (from NBS75K.1) (SCALED)

8.0-

66.0-

4.0-

E2.o 7 128\ 226\

20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360
____________________m/z

Entry #S42, 1,2-Ethanediamine, NN-diethyl-N'-methyl- (from NBS75K.1) (SCALED)
10.0 6

8.0

66.0

4.0-

20 130\
0 n.0 , . J ..L .

20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360
2/

2456



Data File: /chem/yare.i/19960530.b/s96t003230.d

Date : 30-MAY-1996 13:37

Client ID:

Sample Info: S96T003230

Volume Injected (uL): 2.0

Column phase: XTI-5 30m 0.25u

Page 9

WHC-SD-WM-DP-1 83, REV. 0
Instrument: yare.i

Operator: rjr

Column diameter: 0.25

Library Search Compound Match

Unknown & 1 21

CAS Number Library Entry

0

Quality Formula Weight

0 0

Scan 1361 (17.391 min) of s%t003230.d (Subtracted) (SCALED)
10.0- 36

8.0-

S6.0-

4.0- /377
E2.0- / 7 2  179 93 251i /,271 31 47.111
~0 /41\ 36/3049340 4

40 60 80 100 120 140 160 180 200 220 240 260 2B0 300 320 340 360 380 460 420 440 460
m/z

2457



Data File: /chem/yare.i/19960530.b/s96t003230.d

Date : 30-MAY-1996 13:37

Client ID:
Sample Info: S96T003230
Volume Injected (uL): 2.0

Column phase: XTI-5 30m 0.25u

Library Search Compound Match

Unknown Phosphoric Acid Este/
Phosphoric acid tributyl ester'/
1,3,2-Dioxaborolane, 2,4-diethkl-

WHC-SD-WM-DP-183, REV. 0
Instrument: yare.i

Operator: rjr

Column diameter:

CAS Number Library

NBS75K.1
126-73-8 NBS75K.1
57633-63-3 NBS75K.1

0.25

Entry

56195
71863
4896

Quality

38
38
28

Page 10

Formula Weight

434
C12H2704P 266
C6H13B02 128

Scan 1610 (19.845 min) of s96t003230.d (Subtracted) (SCALED)
10.0-

;;8.0- /455

1 6.0-

4.0-
57\

-4/71/281
2.0- 7 .\ //125 /481 //209 229  267\ A88

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360
m/z

Entry *561 5, Phosphoric acid, tris(2-ethylhexyl) ester (from NBS75K.1) (SCALED)
10.0-

8.0-

4.0-

43 /413
0153 181 211 /323

0.0-.
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360

_____ _____________________m/z

Entr *71863, Phosphoric acid tributil ester (from NBS75K.1) (SCALED)
10.0- 99

8.0-

4.0- 155
41\ 211\

g2.0- 7 125\ 67 12
.0 .1 .11.

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360
m/z

Entry *48%, 1,3,2-Dioxaborolane, 2,4-diethyl- (from NBS75K.1) (SCALED)
10.0- 9

8.0-

66.0-

4.0- A3

2.0- 7

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360
m/z

2458



Data File: /chem/yare.i/19960530.b/s96t003230.d

Date : 30-MAY-1996 13:37

Client ID:

Sample Info: ST003230

Volume Injected (uL): 2.0

Column phase: XTI-5 30m 0.25u

Library Search Compound Match

Unknown Phosphoric Acid Ester g / b
Phosphoric acid, tris(2-ethylhexyl) este
1,1'-Bicyclohexql-1,1'-diol

WHC-SD-WM-DP-183, REV. 0
Instrument: yare.i

Operator: rjr

Column diameter:

CAS Number Library

NBS75K.1
78-42-2 NBS75K.1
2888-11-1 NBS75K.1

0.25

Entry

28532
56195
22423

Quality

64
43
23

Page 11

Formula Height

224
C24H5104P 434
C12H2202 198

can 1640 (20.142 min) of s96t003230.d (Subtracted) (SCALED)
10.0- 9

8.0-

/A
55

56.0-

4.0

* .2 191\ /209 267\ -28736
..0 , . . Is . .. .il . ... .... .. .. .. ... ... ... I I .. I ..
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360

m/z
Entr 532, Phosphoric acid, diethyl pentyl ester (from NBS75K.1) (SCALED)

10.0 9 155"'

8.0-
W6. 127\

4.0-

E2.0-
0 m/ . 224\0.0 I, _

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360
m/z

10.0 Entry 5, Phosphoric acid, tris(2-ethylhexyl) ester (from NBS75K.1) 
(SCALED)

8.0-

4.0-

2.0-
2.0] 1 J. , .153\gI \ 211g.. /323

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360
m/z

En #22423, 1,1'-Bicyclohexql-1,1'-dio (from NBS75K.1) (SCALED)
10.0- 9

8.0-

&6.0

4.0-

2.0 134 A 80

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360
m/z
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Data File: /chem/gare.i/19960530.b/st003230.d

Date : 30-MAY-19% 13:37

Client ID:

Sample Info: S96T003230

Volume Injected (uL): 2.0

Column phase: XTI-5 30m 0.25u

Library Search Compound Match

Unknown Phosphoric Acid Esterf

1,3,2-Bioxaborolane, 2,4-diethyl-
Phosphoric acid tributyl ester

WHC-SD-WM-DP-183 REV 0
Instrument: yare.i

Operator: rjr

Column diameter:

CAS Number Libraryj

NBS75K.1
57633-63-3 NBS75K.1
126-73-8 NBS75K.1

0.25

Entry

56195
48%
71863

Quality

38
37
36

Page 12

Formula weight

434
C6H13B02 128
C12H2704P 266

Scan 1650 (20.241 min) of s96t003230.d (Subtracted) (SCALED)
10.0-

8.0- A 55

L6.0-

4.0-

2.0- /71 .25 181 /211 /2 37  
267 /323

0 . .- .. ..L .... ...... .... . ... .. y . - . -. .. -- - , ... , . . ,,, . ,,
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380

m/z

Entru #56Z9, Phosphoric acid. tris(2-ethylhexyl) ester (from NBS75K.1) (SCALED)
10.0- 39

8.0-

E.6.0-
-4 0

0 4//125 /453 /181 /211 323\
.01A

40 60 80 100 120 140 160 180 200 220 240 260 260 360 320 340 360 390
m/z

Entr #48%, 1,3,-ioxaborolane, 2,4-diethyjl- (from NBS75K.1) (SCALED)
10.0- 9

8.0-

< 6.0-

4.0- 
33

2170

0 .0 - 1- ..... . . .....
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380

m/z
Entr 486 s ic acid tribut1al ester (from NBS75K.) (SCALED)

10.0-

8.0-

6.0-

4.0- /55

20 41 211
2.0- j /2

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380
m/z

240



Data File: /chem/yare.i/19960530.b/s96t003230.d

Date : 30-MAY-1996 13:37

Client ID:

Sample Info: S%T003230

Volume Injected (uL): 2.0

Column phase: XTI-5 30m 0.25u

Instrument: gare.i

Operator: rjr

Column diameter: 0.25

Library Search Compound Match

Unknown 4
CAS Number Library Entry

0

Quality Formula

0

Scan 1675 (20.488 min) of st003230.d (Subtracted) (SCALED)
10.0- 55

8.0-

6.0-

4.0-
4. /,173
2.0- /41 77\ /85 123\ /138 209 225 253 /283

0.0. . l.. .. .... e. . .............. .. K .. ..... I ... ... ,. .. . .L

40 60 80 100 120 140 160 180 200 220 240 260 280 300
M/z

2461
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Weight

0



Data File: /chem/yare.i/19960530.b/s96t003230.d

Date : 30-MAY-19% 13:37

Client ID:

Sample Info: S96T003230
Volume Injected (uL): 2.0

Column phase: XTI-5 30m 0.25u

Library Search Cowoird Match

Phosphoric aci -ris(2-ethylhexyl) este

Instrument: yare.i

CAS Number

78-42-2

Operator: rjr

Column diameter:

Library

NBS75K.1

Sc0 an1845 (22,169 min) of s%t003230.d (Subtracted) (SCALED)
10.0-

8.0-

8 6.0-

4.0-

2.0 /153181 211 225 265 287 3233A

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340

Entry #5619, Phosphoric acid, tris(2-ethylhexyl) ester (from NBS75K.1) (SCALED)
10.0-

8.0-

6.0-

4.0-

2 43 57 413
0 153> 181> 211 323
0.0.... ........... 1_______________________________________

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340
m/z

2462

WHC-SD-WM-DP-183, REV. 0 Page 14

0.25

Entry

56195

Duality

91

Formula

C24H5104P

Weight

434
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PART II

INTERIM REPORT FOR TANK 241-C-106, GRAB SAMPLES
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Westinghouse "SDW DP-183, REV. 0 Internal
Hanford Company Memo

From: Production Planning and Control 75725-96-026
Phone: 373-4314 T6-06
Date: May 24, 1996
Subject: INTERIM REPORT FOR TANK 241-C-106 GRAB SAMPLES

To: G. T. Dukelow 57-14
H. Babad 57-14
R. D. Schreiber R2-12

cc: R. A. Esch T6-06
ADR-File/LB

Attached are the interim analytical results that have been
obtained as of May 24, 1996 for all samples submitted. A
narrative describing the sample appearance and breakdown and
analytical procedures used for the analyses is provided.

Two analytical tests are incomplete: a replicate DSC analysis for
sample 6C-96-14, and the 99Tc analysis for the solid control sample
and the filtered centrifuged solids from sample 6C-96-11.

Also, there are several of the special analyses that are
incomplete. The final report for the caustic demand analysis for
the sludge from samples 6C-96-8 and 6C-96-14 is being prepared.
Preliminary data is provided in an appendix. Due to dose rate and
contamination potential, the viscosity for the solids for samples
6C-96-8 and 6C-96-14 have not yet been completed. Also, the
solvent extraction for sample 6C-96-4 oil is still in progress.
The samples will be shipped to PNNL on 5/24/96 to complete the
evaporation of solvent and perform speciation analyses on the
resultant oil material. The chemist report for the foaming and
settling studies is still in draft form and is included as an
appendix to this report.

If there are any questions regarding this interim report, please
feel free to reach me at 373-4314.

Sincerely,

6&$ca t&AW'
Ruth A. Esch
Production Planning and Control

Attachments 1) Interim Report

- 2-2

Hanford Operations and Engineering Contractor for the US Department of Energy
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WHC-SD-WM-DP-1 83, REV. 0

222-S ANALYTICAL SERVICES

INTERIM RESULTS FOR TANK 241-C-106
SAMPLES 6C-96-1 THROUGH 6C-96-16 AND 6C-96-17 (FB)

This report presents interim analytical results for grab samples taken from tank 241-C-106 risers
1 and 7 between February 8, 1996 and March 1, 1996. Samples were received and subsampled at
the 222-S Laboratory. Analyses were performed in accordance with the Tank Sampling and
Analysis Plan (TSAP) for this tank (Schreiber, 1996), the Safety Screening Data Quality
Objective (DQO) (Dukelow, et al. 1995), and the Data Quality Objectives for Tank Farms Waste
Compatibility Program (Fowler, 1995).

As required for Format II reporting, all data has been reviewed and approved by the cognizant
chemists or shift managers. Final validation is not complete. No raw data from routine analyses
are provided in this report.

In addition to the safety screening and waste compatibility analyses, a number of additional, non-
routine tests were requested on sludge material from this tank. The results of these tests are
included as Appendices.

Appearance and Sample Handling

Grab samples were taken from tank 241-C-106 during two separate sampling events. The first
sampling was on 2/8/96; four samples were collected. The samples were received at the 222-S
Laboratory on 2/8/96. Upon loading the samples into the hotcell for breakdown and
subsampling, the four sample bottles were placed into a waterbath to bring the samples to tank
temperature. Due to a miscommunication of instructions the waterbath heated to dryness
resulting in the loss of the two supernate samples (6C-96-1 and 6C-96-2), and drying out of
sludge sample 6C-96-3. The second sludge (6C-96-4) was overheated to ~200* C, but the jar
remained intact with no apparent drying of the sample. A description of this occurrence may be
found in the memo dated February 20, 1996, from R. A. Esch to J. L. Deichman included in the
correspondence section of this document.

The tank was resampled on 2/24/96 (riser 1) and 3/1/96 (riser 7) to collect sufficient samples for
the analyses. The samples were received at the 222-S Laboratory the same days that they were
collected.

The information presented in Table I represents the appearance of the samples at the time that
they were loaded into the hotcell at 222-S Laboratory. Changes in sample appearance that
occurred after the samples were in the hotcell are described below.

2-4



WHC-SD-WM-DP-183, REV. 0

Attachments 1 and 2 are provided as references for depicting the sample breakdown in the hotcell
as well as relating the tank farm customer identification numbers with the 222-S Laboratory
sample numbers. The subsamples generated in the laboratory for analysis are identified in these
diagrams with their sources shown.

Appearance

As stated above, after the first set of samples was overheated, samples 6C-96-1 and 6C-96-2
were lost because the sample jars broke. Although sample 6C-96-3 was overheated to dryness, a
decision was made to homogenize the sample with a mortar and pestle and perform a limited
number of analyses. Since sample 6C-96-4 appeared to be relatively unaffected by the
overheating, a decision was made to proceed with the planned breakdown of this sample.

When samples 6C-96-15 and 6C-96-16 were loaded into the hotcell, they both had approximately
10% settled solids. The laboratory was asked to attempt to collect the crystalline material from
sample 6C-96-15 to determine if oxalate was present. However, after standing at ambient hotcell
temperature for about a week, most of the solids had dissolved, leaving only a trace of solids on
the bottom of the sample bottles. No crystalline material remained in sample 6C-96-15. Since
there were insufficient solids to collect for analysis, a decision was made to perform a limited set
of analyses on the supernate of sample 6C96-15. Sample 6C-96-16 is being held for possible
future analysis.

2-5



Table 1: Appearance Information for Tank 241-C-106 Grab Samples

6C-96-1 2/8/96 2/8/96 404 -90 Trace Clear yellow liquid; no organic layer; trace of yellow/brown solids and rust
colored pieces of material

6C-96-2 1 2/8/96 2/8/96 404 -90 Trace Clear yellow liquid; no organic layer; trace of rust colored flakes

6C-96-3 1 2/8/96 2/8196 432 -62 100% Brown/black solids with no apparent supemate or organic layer

6C-9-4 1 2/8/96 2/8/96 434 -60 100% Brown/black solids with no apparent supemate or organic layer

6C-96-5 1 2/23/96 2/24/96 420 -74 20% Slightly cloudy yellow liquid; no organic layer; red/brown solids

6C-96-6 1 2123/96 2/24/96 420 -74 80% Slightly cloudy yellow liquid; no organic layer; red/brown solids

6C-96-7 1 2/23/96 2/24/% 434 ~60 100% Brown solids with no apparent supernate or organic layer - sludge contained

S I 2 2large pieces of very hard solid material

6C.96-8 1 2/23/96 2/24/96 434 -60 100% Brown solids with no apparent supernate or organic layer - no chunks of
harder material were noted

6C-96-10 1 2/23/% 2/24/96 463 -31 100% Brown solids with no apparent supernate or organic layer

6C-96-1 1 7 3/1/96 3/1/96 421 -53 82.3% Cloudy yellow liquid; no organic layer; red/brown solids

6C-96-12 7 3/1/96 3/1/96 409 -65 1.2% Clear yellow liquid; no organic layer; red/brown solids

6C-%6-13 7 3/1/96 3/1/96 426 -48 100% Red/brown solids with a trace of supernate on top - no apparent organic

3 I 39 3 layer

6C.96-14 7 3/1/96 3/l/96 426 ~48 ~100% Red/brown solids with a trace of supernate on top - no apparent organic
layer

Clear yellow liquid; no organic layer; red/brown solids - solids appeared to
6C-96-15 7 3/1/96 3/1/96 426 -48 14% have white crystalline material on the surface at the time the sample was

loaded into the hotcell

446 9% Slightly cloudy yellow liquid; no organic layer; red/brown solids - no
6CE96-16 7 3//96 3/1/96 428 visible crystalline material

6C-96-17 1 2/23/96 2/24/96 240 N/A None Clear colorless liquid; no organic layer; no solids
FB

* Sample depth is measured from the top of the riser to the mouth of the sample bottle
** Sample elevation is measured from tank bottom to mouth of the sample bottle

N
)

oh,

C)
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WHC-SD-WM-DP-183, REV 0
Breakdown

After the initial observation of the appearance of the samples a decision was made as to which
samples would be analyzed and the sample type for several of the samples was changed due to
the presence or absence of solids in the sample. Table 2 presents this information.

The supemate samples were ultrafiltered in a centrifuge cone prior to subsampling for analysis.
They are indicated as "Supernate" for the segment portion in the results summary table (Table 3).

The TSAP requested that the sludge samples be ultrafiltered for maximum separation of solids
and liquids. For comparison of this method to the standard practice of centrifugation and
decantation of the supernate, a control sample of unfiltered solids was analyzed. These solid
portions are identified as "Control Sample" for the segment portion. A small portion of sludge
was centrifuged in tapered cones to obtain bulk density and dry particle density information.
These segment portions are identified as "Centrifuged Solids". Any analyses performed on the
"raw" uncentrifuged sludge are identified as "Sludge" for the segment portion.

Upon centrifugation of the first sludge sample, a separable organic layer was observed (identified
on the table as "Potential Organic Layer"). Notification was made to East Tank Farms Shift
Operations manager and to the program contact. A change was made to the TSAP to insert a
step to precentrifuge the sludge to remove any separable organic material prior to filtration. The
ultrafiltered solids are identified as "Filtered Centrifuged Solids" as the segment portion. The
liquid obtained from the filtered solids is identified as "Interstitial Liquid". Liquid removed from
the precentrifugation step is identified as "Decanted Superate".

Since the precentrifugation step separated most of the liquid from the sludge, there was
insufficient filtered interstitial liquid remaining to perform all of the requested liquid analyses on
this sample portion. For some of the sludges, there was enough decanted supernate from the
precentrifugation step to perform some of the liquid analyses. For sample 6C-96-10, all of the
decanted supernate was lost during the precentrifugation. In either case, analyses were assigned
to the "Interstitial Liquid" and the "Decanted Supernate", according to the priority given from the
Safety Program, to the extent that sample was available.

The potential organic layer (oil) that was separated after the centrifugation of samples 6C-96-7,
6C-96-10, 6C-96-11 and 6C-96-13 were analyzed for energetics by differential scanning
calorimetry (DSC) and percent moisture by thermogravimetric analysis (TGA). The material
from samples 6C-96-7 and 6C-96-13 was then shipped to the Pacific Northwest National
Laboratory (PNNL) for further identification by gas chromatography/mass spectroscopy
(GC/MS) and total organic carbon (TOC) analyses. The remaining two samples, 6C-96-10 and
6C-96-1 1, were analyzed for TOC and 23/2 3 9/24 OPu at 222-S Laboratory.
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Table 2: Breakdown Information for Tank 241-C-106 Grab Samples

6C-96-1 Supernate Sample lost by overheating, no analysis performed.

The DSC and TGA results obtained for the oils gave very inconsistent results. It was believed
that one cause of the inconsistency may have been the presence of supernate or sludge particles
trapped in the oily material. Therefore, when the oil was separated from sample 6C-96-4 an
attempt was made to "rinse" the oil to remove any sludge material. It was suggested by the
Safety Program contact (H. Babad) that a solution of sodium nitrate (0.024 M solution) be used
to perform the rinsing. The concentration of sodium nitrate to use for the solution was
determined by taking the average nitrate concentration measured in the two supernate samples.

The sodium nitrate was added in a ratio of 17.26 g solution to 1 g of oily material. After the
addition, foaming was observed that took approximately 30 minutes to "break up" leaving a clear
red/brown (root beer colored) solution with a small amount of settled solids. The solution was
centrifuged in an attempt to recover the oil. Only a very slight ring of material separated. The
program contact was informed of the situation and a decision was made to only analyze the
sample for 239 240Pu. The results reported in the data summary table are not corrected for the
dilution factor of 17.26.

2-8

6C-96-2 Supemate Sample lost by overheating, no analysis performed.

6C-96-3 Sludge Sample dried due to overheating, special analysis performed.

6C-96-4 Sludge Overheated, ultrafilter to separate solids and liquids, then subsample each
phase.

6C-96-5 Supemate Ultrafilter supemate in centrifuge at tank temperature, then subsample.

6C-96-6 Sludge Archive for possible future analysis.

6C-96-7 Sludge Ultrafilter to separate solids and liquids, then subsample each phase.

6C-96-8 Sludge Remove separable supemate and subsample sludge for caustic demand,
viscosity, particle size and compatibility mixing studies with AY-102.

6C-96-10 Sludge Ultrafilter to separate solids and liquids, then subsample each phase.

6C-96-1 1 Sludge Ultrafilter to separate solids and liquids, then subsample each phase.

6C-96- 12 Supemate Ultrafilter supernate in centrifuge at tank temperature, then subsample.

6C-96-13 Sludge Ultrafilter to separate solids and liquids, then subsample each phase.

6C-%-14 Sludge Remove separable supernate and subsample sludge for caustic demand,
viscosity, particle size and compatibility mixing studies with AY-102.

6C-96-15 Supernate Subsample supermate for metals (ICP) and anions (IC) analysis.

6C-96-16 Supernate Archive for possible future analysis.

6C-96-17 Field Blank Subsample for liquid analyses.
FB il ln
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Analvtical Results

The data summary table (Table 3) included in this report compiles all of the results for each
subsample from the samples received. The results for several analyses (listed below) were not
available at the time this interim report was generated. These results will be provided as soon as
they become available. The incomplete tests are: replicate DSC analysis for sample 6C-96-14;
99Tc results for sample 6C-96-11 control sample and filtered solids; and bulk density results for
the compatibility mixing test samples from samples 6C-96-8 and 6C-96-14 (these bulk density
results are included in the draft chemist compatibility testing report).

Appendix 1 is the chemist's draft summary of the Processing and sampling results from the
breakdown of the tank 241-C-106 grab samples. Appendix 2 is the chemist's draft compatibility
testing report.

Appendix 3 is internal memo number 75764-PCS96-050, "C-106 Viscosity and Particle Size
Distribution Results". This memo presents the results and discussion for the viscosity analysis
for the supernate and the particle size distribution analysis for the sludge from samples 6C-96-8
and 6C-96-14. The viscosity determination for the sludge from these two samples was not
completed at the time of this report generation. The 222-S Laboratory is making arrangements
with PNNL laboratory to perform this analysis.

Appendix 4 has preliminary data from the caustic demand analysis for the sludge from samples
6C-96-8 and 6C-96-14. A complete report will be provided when it becomes available.

Procedures

Table 4 lists the analytical procedures used for performing the safety screening analyses.
Abbreviations for analyses are defined in the table notes.

Table 4: Analytical Procedures

DSC Liquid/Solid N/A LA-514-114 Rev. C-1

TGA Liquid/Solid N/A LA-514-114 Rev. C-I

Sp.G. Liquid N/A LA-510-112 Rev. C-3

2-9
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Table 4: Analytical Procedures

% Water Liquid
Solid

N/A LA-564-101 Rev. F-I

pH Liquid N/A LA-212-106 Rev. A-0
Solid LA-212-105 Rev. A-0

NH, Liquid N/A LA-631-001 Rev. B-2

OH (Caustic Demand) Sludge N/A Herting Lab Instruction*

IC: Cl, F-, PO'-, SO 2-, Liquid N/A LA-533-105 Rev. D-1
NO,-, NO2 - Solid + LA-504-101 Rev. E-0

ICP: Al, Fe, Na Liquid N/A LA-505-151 Rev. D-3
Solid ++ LA-505-159 Rev. D-0

TOC Liquid (furnace) N/A LA-344-105 Rev. C-0
Liquid/Solid
(persulfate) LA-342-100 Rev. C-0

TIC Liquid (furnace) N/A LA-622-102 Rev. C-0
Solid (persulfate) LA-342-100 Rev. C-0

AT Liquid N/A LA-508-101 Rev. D-2
Solid +++ LA-549-141 Rev. F-0

GEA: 1"Cs Liquid N/A LA-548-121 Rev. E-0
Solid +++ LA-549-141 Rev. F-0

2-10
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Table 4: Analytical Procedures

Liquid
Solid

N/A
+++ LA-549-141 Rev. F-0

LA-220-10 1 Rev. D-l

24"Am Liquid N/A LA-953-103 Rev. B-0
Solid +++ LA-549-141 Rev. F-0

2M40Pu Liquid N/A LA-943-128 Rev. A-I &
Solid +++ LA-549-141 Rev. F-0 LA-943-128 Rev. B-I

"Tc Liquid N/A LA-438-101 Rev. B-3
Solid +++ LA-549-141 Rev. F-0

Notes:
* Herting Laboratory Instructions titled "Tank C-106 Caustic Demand" included in Appendix 4
+ Water digest procedure
++ Acid digest procedure
+++ Fusion digest procedure

Abbreviations:
N/A = not applicable (these are direct samples)
DSC = differential scanning calorimetry
TGA = thermogravimetric analysis
Sp.G. = specific gravity
% Water = percent water by gravimetric analysis
NH, = ammonia (by ion selective electrode (ISE)
OH = hydroxide
IC = ion chromatography
ICP = inductively coupled plasma
TOC = total organic carbon
TIC = total inorganic carbon
AT = total alpha
GEA = gamma energy analysis
1"Cs = cesium 137
"Sr = strontium 90
"'Am = americium 241

4 = plutonium 239/240
"I'c = technecium 99

2-11
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ATTACHMENT 1

C-106 GRAB SAMPLE BREAKDOWN
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Attachment 1 (1 of 9)
C-106 GRAB SAMPLE BREAKDOWN

Riser 1

432 in.

6C-96-3
S96T000530

This sample was inadvertantly
overheated, the sample jar broke,
and the solids dried out.

Homogenize dried solid
by grinding

S96T002822

Waler
Dgest

I96T002821
IC: anions & oxulats

S96TOO1526

DSC, TGA, and TOC

1-h



Attachment 1 (2 of 9)
C-106 GRAB SAMPLE BREAKDOWN

Riser 1
434 in.

6C-96-4

S9STOOI1528
Sp.G.
Grav. %H20

4Decant supernate

S96T000532
Pre-centrifuge to
separate possible
organic layer

Collect possible
S organic layer for

identification
S96TOO1545
Pu-239240 1t 222-S

Centrifuge in
tapered cones to
obtain bulk density,
dry density, and
Vol. %Solids

S9GTO 1527
DSC (dry sludge)
TGA

Bulk Dens.(wet sludge)
Particle Dant. (dry solid)

Vol. 2Solids
Grav: %H120

SOSTOOI1533

Fusion

S96T001541
Radionuclides

Control Sludge
Sample: unfiltered

S96TOOI1530

Fusion

898T001531
Radionuclides

Ultra-filter to
constant weight in
heated, capped
Centrifuge cone

TN! w

Composite and homogenize solids
and liquids before subsampling

S96T001532
Archive

898T001535 ~sagmsa S98T001537 SQBTOOI53B
DSC ToC (pmusi s)

Ac Id Water ruM I Penfio

Diiisy 
ie

S96T001542
ICP: All Melals

S96T001539 S96T001540
Grat %H20 pH

S96TOO1544
DSC
TGA

Toc (hinas puili)
ICP: Ali Missil

IC: anion, ecalats
PH

GEA Cs
Pu 2391240

8r40

S96TOO1543
IC: Anions & oxalate

N

-)



Attachment 1 (3 of 9)
C-106 GRAB SAMPLE BREAKDOWN

Riser 1

Decant supernate
S96T000544

Spp4., Gray. %H20, pH
Pu 2391240, Sr 90, lOC (furnace)

434 in.

6C-96-7
S96T000837

Pre-centrifuge to
separate possible
organic layer

Determine %Settled
Solids, then remove liquid,
above settled solids

Collect possible
organic layer for
identification

Hold

9T01548
GC-41,1,RT (fuir k il - PINK

DSC. TGA -2224S

tapered cones toj Centrifuge in
obtain bulk density,

JA dry density, and
Vol. %Solids

S96T000542
DsC (dry sludge)
TGA

Bulk Dens.(wet sludge)
Particle Dons. (dry solid)

Vol. %Solids
Gray. 5H20

Control Sludge
Sample: unfiltered

S96T000543
08C I MA

Fusion
Digest 

j

S96T000546
Radionuclides

Ultra-filter to
constant weight in
heated, capped
Centrifuge cone

S=

w
Composite and homogenize solids
and liquids before subsampling

S96T000562
Archive

S96T000548 S96T000549 8 Ofl5 S98T000551 S98T000552 898T000553 S98T000554
080 TOC (peruifiat) Gray. %H20 pHI TGA 11C0 (parnibi)

Fusion

S96T000555
Radionuclides

Acid
Iest

S96T000551
ICP: All Metals

Water ni
OigsIn

S96T000557
IC Aninns A oxalate

D9T0545
C

TGA
TOC (pnulbls)

GEk Cs

4



Attachment 1 (4 of 9)
C-106 GRAB SAMPLE BREAKDOWN

Riser 1
463 in.

6C-96-1 0
S96T000531

P) #if fr -U0rLI ugw w

separate possible
organic layer

Determine %Settled
Solids, then remove liquid
above settled solids

a
Collect possible
organic layer for
identification

*

S96T000535
Hold

S96T001567 S96T002634
0C. 1GA, Pu*238VJ311240)

TOO (luneffsb) at1222-S .122249

Centrifuge in
tapered cones to
obtain bulk density,
dry density, and
Vol. %Solids

896T000558 896T000559
DSC (dry sludge) Sp HG.
TGA Gray. %H20

Bulk Dens.(wet sludge)
Particle Daons, (dry woid)

Vol. %solds
Gra. %H20

FusionQ
Dig.t8 

j

prep

F'
DI

Control Sludge
Sample: unfiltered

S96T000560
D90 A TGA

Fusion
Digest5

S9BTOI561
Radionuclides

S==3

Ultra-filter to
constant weight in
heated, capped
Centrifuge cone

UF
Composite and homogenize solids
and liquids before subsampling

S96T"0547
Archive

89BTaoo564 396T000565 sa6TIaa56s S96T000567

ision Acid Water
DIet{ glust 18 Digest

S96T0005686
TOC (peroulti)
V10 (pivsuh

896T000569 S96T000570
Grew. %H20 pH

S96T002718
Radionuclides

S96T000571
Radionuclides

S96T000572
ICP: All Metals

S96T000574
IC: Anions & oxalate

III
Ia&

53

9
C',

6
-o

02

S96T000563
030
TeA

TOO (trmuai &Paus)
iCP: AlMM

IQ taikes & 5111a11
GEA Cu
Pu 233)240

$1.90



Attachment 1 (5 of 9)
C-106 GRAB SAMPLE BREAKDOWN

Riser 7

n
898T002024

SPO., PH. GEA Cs.
IC:snlons IL oxalate

.Decant supernate

421 in.

6C-96-1 1
S96T001021

Pre-centrifuge to
separate possible
organic layer

Determine %Settled
Solids, then remove liquid
above settled solids

Collect possible
organic layer for
identification

* I
Si600 677

Hold

S96T001679 S96T002635
08C, TGA, PO-2391240

TOC (psulale) it 222-8 at 2228

Centrifuge in
tapered cones to
obtain bulk density,
dry density, and
Vol. %Solids

1T001674 396T001675
08C (dry sludge)
TGA

Bulk Oene.(wet sludge
Particle Den. (dry solid)

Vol. %Solds
Gra. %H20

Gran. %H20

C
Control Sludge
Sample: unfiltered

S96T001876
9SC I TGA

Fuslon17
Digest 

()

S96TOO1678
Radlonuclides

Ultra-filter to
constant weight in
heated, capped
Centrifuge cone

S==D

S96T001 680
Archive

1SC Tjj BpCT C plaus)-G TI mAwfte
Fusion

g es t

S96TO01 689
Radlonudlidea

Acid f
Dig estj

S96T001 690
CoP: All Metals

Water Ml
Dies 

n
3

SOGTOC1691
IC: Anions & oxalate

Uw
Composite and homogenize solids
and liquids before subsampling

1a8
090
TGA

Toe (Iarae 6 panaul6e)
OCP: A Meh is

GEA Cs
Pu 2391240

$[-go

S9BT001688
PH

696T001 B?
Grew 1H20

Xa

SGE

9

CD

i
6
-o



Attachment 1 (6 of 9)
C-106 GRAB SAMPLE BREAKDOWN

Riser 7

S96T002025
pH. GEA:CIC: anions & oxalate
TOC (trnmcs), Pu 239124D

Centrifuge in
tapered cones to
obtain bulk density,
dry density, and

%Solids

001032
p..

Vol.

896T001030 S961
DSC (dry sludge)IrGA S
Bulk Doens.(wel sludge)
Particle Dens. (dry mold)

Vol. 1slds
Gray. %H20

'Decant supernate

426 in.

6C-96-13
S96T001026

Pre-centrifuge to
separate possible
organic layer*

Determine %Settled
Solids, then remove liquid
above settled solids

Collect possible
organic layer for
identification

Control Sludge
Sample: unfiltered

S96T001034
BSC TGA

Fusion

S96T001036
Radionuclides

Ultra-filter to
constant weight in
heated, capped
Centrifuge cone

S98T001 552

S96TO0 553
organlc Spadielln,
PR r HAMAN - at PAL
OSC, TGA - at 222-4

TY
Composite and homogenize solids
and liquids before subsampling

S96T001555
Archive

S6T 1566
DOC
TGA

TOO 04uubr)
1CP AlC Naw

11-911

S98T001558 S98T001557 SsTI01iia 896T001559
DSCI I __MA

Fusion
Digas7t

S9TOO 563
Radionuclides

Acid
Digestj

S91TOO 4 5
ICP: AN Metals

Water
Digena

S9BTOO1565
IC: Anions & oxalate

S9BTC 1560

TC (pmmuik)

SOSTO1561 S9BTI001562
Gu. H20 pH

ZN

9
CD

6-o



Attachment 1 (7 of 9)
C-106 GRAB SAMPLE BREAKDOWN

For Caustic Demand, Particle Size,
Viscosity, and

Studies on
Compa
Sludge

tibility Mixing
Samples

Riser 7
434 in.

6C-96-8
426 in.

6C-96-14
S96T000843

Determine %Settled
Solids, then remove liquid
above settled solids

S96T001028
, Determine %Settled

Solids, then remove liquid
above settled solids

S96T000536
Hold

S5=Z

S96T000575
Compatibility Mixing
Solvent extraction
Archive

Homogenize wet
sludgelslurry and
remove - 30 - 40 mL

S96T0O0576
Caustic Demand

6
S96TOO1549

Compatibility Mixing
Archive

0Homogenize wet
sludgelslurry and
remove ' 50 mL

S96T001550
Caustic Demand

M rI
S96T000854 S96T002021

TOC persulfate - 222-S DSC, TGA
Particle Size - 222-B in nitrogen
Viscosity - PNNL

Si
396T002042
DSC, TGA

In air

I I

S96T001551
TOO persulfate - 222-S
Particle Size - 222-S
Viscosity - PNNL

I
S96T002350

DSC, TGA
In nitrogen

M
S96T002351
DSC, TOA

In air

Riser 1

0

S96T001547
Hold

I I -I 1 1 ---- 7



Attachment 1
AMPLE BREAKDOWN
Riser 7

426 in.

6C-96-15
S96T001027 k1il

Determine %Settled Solids,
then carefully remove liquid
above settled solids

S96TOO1546
ICP: Al MIIW
IC: unions snubai

13

C-106 GRAB S
(8 of 9)
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Attachment 1 (9 of 9)
C-106 GRAB SAMPLE BREAKDOWN

Riser 7 Riser 1

420 in.

6C-96-5
S96T000836

409 in.

6C-96-12
S96T001022

Field Blank
6C-96-17

S96T000855

S96T000538 S96T000639
DSC
TGA

Gras. 1420
TOC (bross. &poriate)

TIC (kana)
ICP: M NlOs

IC: anions I swab
PH

89.0

S96T000541
kdinGEk CON37Pu-2391240

Sr-SO
AM-241

AT

S96T001023 S96TOO1024
DSC GEAt Cs-137
TGA Pu-2391249

Grey. H20 B1-90

TOC (ho. & pusulbbj) A-24
TIC (bas) TC91

ICP: A MIaM AT
IC: anilo A ovalst

PH
SpA

S96TOO1025
Anhiev

GEA Cs-IS?
Pu-2391240

sr-SO
krr241

AT
090
TGA

Gray. 1H20
TDC (brso A persuble)

TIC (lusnco)

I: n on & V nsla
PH

SPh G
NK3

Mrcfilw ronvaln~ng medlo

Riser 1
240 in.

13
I

13
1%,

11

-I
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ATTACHMENT 2

AY-102/C-106 COMPATIBILITY STUDIES



Attachment 2 (1 of 5)
AY-102/C-106 COMPATIBILITY STUDIES

Riser 15D
255 in.

2AY-96-5 S96TOO1660

S96T002765
pH, SpG

S

90 wt% supernate

Subsample Slurry
4

S96T002766

DSC, TGA, pH

Decant Supernate

I
('3

S96T002768
pH, SpG

Centrifuge remaining
sludge
at three speeds
Record volume of solids
after each centrifugation

10G

10 wt% sludge
(dry weight)

IG:

130 G

Record Total Volume
Record Total Weight
Determine Bulk Density
Check for Foaming
Determine Settling Rate

Subsample Settled
Solids I

S96T002773
Ship to PNNL for
viscosity, sheer
strength

S96T002838
Ship to PNNL for
viscosity, shear
strength

S96T002839
Ship to PNNL for
viscosity, shear
strength

Riser 1
434 in.

6C-96-8S96T000575

C-v
-4

~Z3

S96T002769
TGA, Bulk Density

1200 G



Attachment 2 (2 of 5)
AY-1 02/C-1 06+AY-1 02

COMPATIBILITY STUDIES
Riser 15D

548 in.
2AY-96-2 S98T001040

90 wt% supernate

S96T000575
10 wt% sludge A

(dry weight)

Riser 1
434 in.

6C-96-8
L..

I
Subsample Slurry

4

S96T002770
DSC, TGA, pH

Decant Supomate

S96T002771
pH, SpG

Centrifuge remaining
sludge
at three speeds
Record volume of solids
after each centrifugation

10 G ;

S96T002774
Ship to PNNL for
viscosity, shear
strength

t=

130 G

S96T002840
Ship to PNNL for
viscosity, shear

Record Total Volume
Record Total Weight
Determine Bulk Density
Check for Foaming
Determine Settling Rate

Subsample Settled
Solids I

0

S96T002772

TGA, Bulk Density

1200 G

S96T002841
Ship to PNNL for
viscosity, shear

strength strength

1 4 parts by Vol.

9E Riser 15H
675 in.

102-AY-9

"3
I

'a
0

(A,

1 part by Vol. I



Attachment 2 (3 of 5)
AY-102/C-106 COMPATIBILITY STUDIES

Riser 15D H
548 in. U

2AY-96-2 89ST001040
90 wt% supernate

I Subsample Slurry
.4

S96T002825

DSC, TGA, pH

Decant Supernate

I
S96T002826

pH, SpG

Centrifuge remaining
sludge
at three speeds
Record volume of solids
after each centrifugation

101G 130 G

10 wt% sludge S96T0O1550
(dry weight)

Record Total Volume
Record Total Weight
Determine Bulk Density
Check for Foaming
Determine Settling Rate

Subsample Settled
Solids I

S96T002827
TGA, Bulk Density

1200 G

Riser 7
426 in.

6C-96-14

0'
C

C

0
(A
'2

0

S96T002828
Ship to PNNL for
viscosity, shear
strength

S96T002836
Ship to PNNL for
viscosity, shear
strength

S96T002837
Ship to PNNL for
viscosity, shear
strength

13
I

C,



Attachment 2 (4 of 5)
AY-1 02/C-1 06+AY-1 02

COMPATIBILITY STUDIES
Riser 15D

549 in.
2AY-96-6 S96T001685

S96T002833
pH, SpG

I
13
sq

90 wt% supernate

Subsample Slurry
4

S96T002829

DSC, TGA. pH

Decant Supernate

S

S96T001549 6C-96-14
10 wt% sludge 4

(dry weight)

I
S96T002830

pH, SpG

Centrifuge remaining
sludge
at three speeds
Record volume of solids
after each centrifugation

130 G

Record Total Volume
Record Total Weight
Determine Bulk Density
Check for Foaming
Determine Settling Rate

Subsample Settled
Solids I

S96T002832
Ship to PNNL for
viscosity, shear
strength

S96T002834
Ship to PNNL for
viscosity, shear
strength

S96T002835
Ship to PNNL for
viscosity, shear
strength

Riser 7
426 in.

i 4t paits by vol.

Riser 15H
675 in.

102-AY-9
rt by vol. Ipa

Cr

I
6

'2

0

10 G

S96T002831

TGA, Bulk Density

1200 G



Attachment 2 (5 of 5)
C-106 ORGANIC EXTRACTION

Riser 1
4

6C
S96T
S96T

S96T003134
0 C-MS
at 222-S

Evaporate
solvent

34 in.

-96-8
000843 +
000575

Decant
solvent

Riser 7
426 in.

6C-96-14
S96T001549

1

4-

4.

st
iash

2nd
wash

3rd
wash

4'

4.

1st
wash

2nd
wash

3rd
wash

V'

S96T003132
GC-MS
at PNNL

Decant
solvent

Atk

Wash uncentrifuged sludge 3
times with methylene chloride,
stirring for 10 minutes each time.
Record observations.
Decant solvent after each
washing.

To be run
asta DUP

S96T003134
GC-MS
at 222-S

Evaporate
solvent

S96T003133
GC-MS
at PNNL
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SAMPLE DATA SUMMARY
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23-may-l996 10:38:05
A-0002-1

Table 3: Interim Results for Tank 241-C-106 Grab Samples
C-106 GRAB

RISER: 1
SEGMENT #: 6C-96-3

SEGMENT PORTION: SLudge from Lictid Grab Swmie)

Sampe# R AU Analyte Unit Standard % Blank Result DuDlicate Average RPD % Spk Rec % Det Limit Count Err%

S96T001526 -TOC by Persulfate/Coulometry 29/g n/a n/a 6.05e+04 5.030e4 5.540e4 18.4 n/a 40.00 n/a

S96T001526 1% Water by TGA using Mettler x 99.11 n/a 3.540 2.820e0 3.180e0 22.61 n/a n/a I na

S96T001526 -DSC Exotherm on Perkin Elmer Joules/g 99.12 n/a 0.00e+00 0.000Ce 0.000e 0.00 n/a n/a n/a

S96T001526 DSC Exotherm Dry Calculated Joules/q Dry n/a n/a 0.00e+00 .0I000e( 0.OOueO 0.00 n/a n/a n/a

S961002821 W Chloride-IC-Dionex 40001/4500 u1/j 90.89 <1.700e-2 <1.36e+04 <Z.37*4 n/a n/a 86.71 1.360e4 n/a

S96T002821 W Ftuoride-IC-Dionex 40001/4500 u/q 94.75 <1.300e-2 <1.04e+04 CL.0e4 / n 92.03 1.040e4 n/a

S96T002821 W Nitrite-IC - Dionex 40001/4500 ug/ j 94.71 <1.070e-1 <8.5t4 , n/a n/a 90.88 .570a4 n/a

S96T002821 r Nitrate by IC-Dionex4000i/4500 uq/g 93.48 <1.400e-1 1.r? 72.8flae7 2.25C 47.7 99.84 1.120e5 n/a

S96T002821 r Oxalate by IC - Dionex 4000i ug/g 98.06 <1.050e-I 5-3.40e+05 3.68De5 S40e5 7.91 92.82 &.410e4 Nja

S96T002821 U Phosphate-IC-Dionex 4000I/4500 Ug/q 98.72 <1.190e-1 n/ 93.41 9.520e4 n/f

S96T002821 W Sulfate by IC-Dionex4000i/4500 ug/g 96.20 <1.360el .1 U9e+05. <V.00 n/a n/a 92.23 1.090e5 n/a
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Table 3: Interim Results for Tank 241-C-106 Grab Samples
C-106 GRAB

RISER: 1
SEGMENT #: 6C-96-4

SEGMENT P

C.)

ORTION: Centrifu ed Solids (Grab Sample)

Sample# R A# Analyte Unit Standard % Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%
S96T001527 % Water by Gravimetric % 98.99 n/a 5.900 5.600eO 5.750eO 5.22 n/a 1.000e-1 n/a
S96T001527 Volume % Solids % n/a n/a 59.30 n/a n/a n/a n/a n/a n/a
S96T001527 % Water by TGA using Mettler % 99.31 n/a 3.630 3.540e0 3.585eO 2.51 n/a n/a n/a
S96T001527 1 DSC Exotherm Dry Calculated Joules/g Dry n/a n/a 14.00 2 i5 1 2.023e 61.6 n/a n/a n/a
S96T001527 DSC Exotherm Dry Calculated Joules/g Dry n/a n/a C.00e+00 1.U4ft$ 5.200e2 200 n/a n/a n/a
S96T001527 1 DSC Exotherm using Mettler Joules/g 112.8 n/a 13.50 2i50e1 1.950e1 61.5 n/a n/a n/a
S96T001527 - DSC Exotherm using Mettler Joules/g 111.4 n/a 0.00 + - 1 .0e . 5.000e2 200 n/a n/a n/a
S96T001527 Bulk Density of Samle n/a n/a tSOG f/a / n/a / 5.000e-1 n/a

Control Samle: Control Sample

Sample# R A# Analyte Unit Standard % .. ank Result .&l i cite Average RPD % Spk Rec % Det Limit Count Err%
S96T001530 % Water by TGA on Perkin Elmer % 99.24 n/s 2.71 ..432e1 3.352e1 4.80 n/a n/a n/a
S96T001530 DSC Exotherm on Perkin Elmer Joutes/g 101.6 n/a .).00e+00 O.000e0 0.000e0 0.00 n/a n/a n/a
S96T001530 DSC Exotherm Dry Calculated Joules/g Dry 0./a :./a r e00 _O0.000e0 0.OOOeO 0.00 n/a n/a n/a
S967001531 F Alpha of Digested Solid uCi/q 2.3 <4.-91Oe-2 :$;2.630 2.570e0 2.600e0 2.31 93.59 4.300e-2 9.54E+00
S967001531 F Am-241 by Extraction uCi/ 90.6Dt <1.731e-2 8.84e-01 1.100eO 9.920e-1 21.8 n/a 6.100e-2 2.24E+00
£961001531 r Cobalt-60 by GEA uCi/g 14 <2.8 t:,1 <4.96e-01 <4.35e-1 n/a n/a n/a 4.960e-1 n/a
S96T001531 F Cesi u-137 by GEA uCi/j S911 <81t40e-1 6.61e+02 6.250e2 6.430e2 5.60 n/a n/a 0.940
S96T001531 F Pu-239/240 by TRU-SPEC Resin uCgig 15t7 4j.550e-2 1.270 1.210eO 1.240eO 4.84 n/a 7.600e-2 1.37E+00
S96T001531 F Strontium-89/90 Nigh Level 'ti", -10C. <1.200e-1 6.03e+021 5.890e2 5.960e2 2.35 n/a 2.830e-1 6.65E-01
S96T001531 F Technetium-99 Lig. Scint, uCi/q.104.5 <1.420e-2 <1.43e-02 1.740e-2 n/a n/a n/a 1.400e-2 7.09E+00

Decanted Supernate (Liquid Grab Sludge): Decanted Supernat.. tLiciuid Grab Sludge)

Sample# R A# Analyte ,. Standard %I Blankj Result Duplicate1  Average RPD % Spk Rec %I Det Limit Count Err%
S96T001528 1 % Water by GravItric I 98.14 n/aj 76.701 7.60e 7.675eVl 0.13 n/aj 1.00Ce-i n/a
s96T001528 1 Specific Gravit 4 Sp:G<. : 97.74 n/aj 1.2301 1.246e01 1.238eC 1.291 N 1.000e-3 n/al

Filtered Centrifuged Solids: Filtered Cent fuged Solids

Sample# R A# Analyte Unit Standard % Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%
S96T001537 % Water by TGA on Perkin Elmer % 99.24 n/a 22.14 2.607el 2.411e1 16.3 n/a n/a n/a
S96T001537 DSC Exotherm on Perkin Elmer Joules/g 101.6 n/a 0.00+00 0.OOOeO 0.000eo 0.00 n/a n/a n/a
S96T001537 DSC Exotherm Dry Calculated Joules/g Dry n/a n/a 0.00e+00 C.OCOeO 0.000eC 0.00 n/a n/a n/a
S96T001538 - TOC by Persulfate/Coulometry ug/j 92.36 1.600 1.48e+04 1.640e4 1.560e4 10.3 84.80 40.00 n/a
S96T001538 TIC by Acid/Coulometry ug/j 99.83 5.00e-01 2.54e+04 2.530e4 2.540e4 0.39 102.1 5.000 n/a
S96T001539 - % Water by Gravimetric % 99.32 n/a 27.10 2.310el 2.510e1 15.9 n/a 1.000e-2 n/a
S96T001540 _ pH on SST Samples PH n/a n/a 10.21 1.018c1 1.020e1 0.29 n/a I.UOOe-2 n/a
S96T001541 F Alpha of Digested Solid uCi/q 102.3 <4.910e-2 3.120 3.310eV , 3.215cC 5.91 94.43 4.80Cc-2 9.29E+00
S96T001541 F Am-241 by Extraction uCi/g 90.60 cl.730e-2 1.1501 1.560c0 1.355e0 30.3 n/a 7.400e-2 1.69E+00
96T001541 F Cobalt-60 by GEA uCi/ 101.4 <2.870e-1 <5.48e-01 <5.72e-1 n/al n/a n/21 5.480e-I n/a
S96T001541 F Cesium-137 by GEA yCj/ 99.11 <8.640e-1 6.16e+02 6.710e2 6.436e2 8.551 n/ na 1.02

C/30
0
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N

BuwEuM
Sample# R A# Analyte Unit Standard % Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%
S96T001541 F Pu-239/240 by TRU-SPEC Resin uci/ 103.7 <1.550e-2 1.420 1.480eO 1.450eO 4.14 n/a 8.100e-2 1.42E+00
S96T001541 F Strontium-89/90 High Level uCi/g 104.1 <1.200e-1 6.65e+02 7.210e2 6.93Ce2 8.08 n/a 2.860e-1 6.36E-01
S96T001541 F TechnetiuM-99 Lig. Scint. uCi/ 104.5 <1.420e-2 <1.54e-02 1.750e-2 n/a n/a n/a 1.500e-2 7.12E+00
S96T001542 A Silver -ICP-Acid Digest .g/9 89.40 <1.000e-2 2.50e+03 1.510e3 2.000e3 49.4 n/a 6.140 n/a
S96T001542 A Aluminium -ICP-Acid Digest Ug/g 91.00 1.17e-01 6.20e+04 5.440e4 5.820e4 13.1 n/a 30.70 n/a
S96T001542 A Arsenic -ICP-Acid Digest ug/g 94.00 <1.000e-1 < 61.40 <5.91e1 n/a n/a 84.70 61.40 n/a
S96T001542 A Boron -ICP-Acid Digest uq/a 97.40 5.88e-01 59.20 7.210e1 6.565e1 19.6 87.82 30.70 n/a
S96T001542 A Barium -ICP-Acid Digest Ug/g 94.00 <5.000e-2 3.79e+02 3.30Ce2 3.545e2 13.8 85.52 30.70 n/a
S96T001542 A Beryllium -ICP-Acid Digest u/q1 103.6 <5.000e-3 < 3.070 <2.95e0 n/a n/a 91.70 3.070 n/a
S96T001542 A Bismuth -ICP-Acid Digest ug/g 89.60 <1.000e-1 < 61.40 <5.9,1e1 n/a n/a 86.10 61.40 n/
S96T001542 A Cacium -ICP-Acid Digest ug/1 91.20 <1.000e-1 1.17e+03 )i e3 1.180e3 0.85 80.76 61.40 n/
S96T001542 A Cacinium -ICP-Acid Digest ug/g 89.20 <5.000e-3 37.90 :0N 4 3.545e1 13.8 86.06 3.070 n/a
S96T001542 A Cerium -ICP-Acid Digest uy/g 96.60 <1.000e-1 2.42e+02 233"21, 2.375e2 3.79 91.20 61.40 n/a
5967001542 A Cobalt -ICP-Acid Digest ug/9 91.80 <2.000e-2 234 <1 t n/a n/a 88.10 12.30 n/a
S96T001542 A Chromiun -ICP-Acid Digest ug/j 90.80 <1.000e-2 7.3 1::,-6. W0e2 K6.9502 10.1 84.36 6.140 n/a
S96T001542 A Copper -ICP-Acid Digest ug/g 91.60 1.10e-02: 93M 8.04e1 88.705e1 15.3 84.82 6.140 n/a
596T001542 A Iron -ICP-Acid Digest ug/q 91.60 5000c-2 78 31o04 M 7.73e4 15.0 n/a 30.70 n/a
S96T001542 A Potassium -ICP-Acid Digest ug/g 94.00 <5.OOOeT 9.ODe+02 6 44b2 7.745e2 33.7 77.82 307.0 n/a
S96T001542 A Lanthaun -CP-Acid Digest us/ 93.80 =002 39 ... 7 200cl 7.615el 10.9 88.08 30.70 n/a
S96T001542 A Lithium -ICP-Acid Digest ug/9 94.20 :000e4 < ta:40 :.s5.91eU n/a n/a 86.90 6.140 n/a
S96T001542 A Magnesiun -ICP-Acid Digest uq/q 86.00 1000e*1.3.21a42 .830e2 3.020e2 12.6 79.10 61.40 n/a
S96T001542 A Manganese -ICP-Acid Digest ug/g . w20 pQ:-2 7...28T 2.000e3 2.140e3 13.1 78.58 6.140 n/a
S967001542 A Molybdenum -ICP-Acid Digest ug/q g9.80 <35:9,0C?-2 <:30.70 <2.95e1 n/a n/a 86.80 30.70 n/a
S96T001542 A Sodiun -ICP-Acid Digest ug/g 103.2 . 8Q?9t01 1.40e+05 1.290e5 1.340e5 8.18 n/a 61.40 n/a
S96T001542 A Neodymiuum -ICP-Acid Digest ug/q :. .934 <1.0 :I 1.92e+02 1.760e2 1.846e2 8.70 87.22 61.40 n/n

.96T001542 A Nickel -ICP-Acid Digest .LL. O.00 <2000e2 7.70e+02 6.940e2 7.320e2 10.4 86.38 12.30 n/a
S96T001542 A Phosphorus -ICP-Acid Digest uq/a:t::2 . 79Z56 72200e-1 2.75e+03 2.500e3 2.620e3 9.52 57.92 123.0 n/a
S96T001542 A Lead -ICP-Acid Digest tW/ -i 0 .c.000e-1 2.90e+03 2.540e3 2.720e3 13.2 74.32 61.40 n/a
S96T001542 A Sulfur -ICP-Acid Digest uq/q89,2I <1.00e- 1.40e+03 1.140e3 1.270e3 20.5 74.82 61.40 n/a
S96T001542 A Antimony -ICP-Acid Digest ssiskugg :.9 93.00 <6.000e-2 < 36.90 <3.54e1 n/a n/a 89.70 36.90 /
S96T001542 A Setenium -ICP-Acid Digest ..q/q 88.00 <1.OOae-1 c 61.40 <S.9el n/a n/a 84.70 61.40 n/aL
596T001542 A Silicon -ICP-Acid DE :::. 129.4 _8.36e-01 3.Ble+04 2.190e4 3.000e4 54.0 n/a 30.70 n/a
S96T001542 A Samarium -ICP-AGid D: : ::1 91.80 <1.000e-1 < 61.40 <5.91e1 n/a n/a 87.90 61.40 /e
S96T001542 A Strontium -ICP'Aid wTiest g 92.20 <1.000e-2 25.60 2.290e1 2.425el 11.1 86.16 6.140 n/a
S96T0§1542 r TitaniuiCP-Ad iest 86.00 <1.000e-2 1.39e+02 1.220e2 1.305e2 13.0 80.10 6.140 n/a
S96T001542 A Thalliun -ICP-Acitsigest ug/q 86.60 <2.000e-1 <1.23e+02 <1.18e2 n/a n/a 82.10 123.0 n/a
5961001542 A Uranium -ICP Acid iest :ug/ 90.50 <5.000e-1 8.56e+02 1.140e3 9.980e2 28.5 80.09 307.0 n/a
5967001542 A Vanadium -ICP-Acid bnst ug/g 90.60 <5.000e-2 < 30.70 <2.95e1 n/a n/a 86.50 30.70 n/a
S96T001542 A Zinc -ICP-Acid Digest:: ug/q 87.00 1.20e-02 60.60 4.980e1 5.520e1 19.6 84.44 6.140 n/a
S96TC01542 A Zirconium -ICP-Acid Di est ug/g 98.80 <1.000e-2 9.42e+02 1.380c3 1.160e3 37.7 76.00 6.140 n/a
S96T001543 W Chloride-IC-Dionex 40001/4500 ug/q 92.41 <1.700e-2 2.89e+05 <1.42e4 n/a n/a 99.37 1.420e4 n/a
S96T001543 W Fluoride-IC-Dionex 4000i/4500 ug/g 100.7 <1.300e-2 1.98e+04 <1.09e4 n/a n/a 89.32 1.090e4 n/a
S96T001543 1 Nitrite-IC - Dionex 4000i/4500 ug/2 93.43 <1.070e-1 <8.96e+04 <8.96e4 n/ n/a 94.71 8.960e4 n/a
S96T001543 W1 Nitrate by IC-Dionex4000i/4500 ug/g 93.48 1.630e-1 2.90e+07 2.760e7 2.830e7 4.95 88.76 1.170e5 n/a
S96T001543 W Oxalate by IC - Dionex 4000i ug/g 97.09 <1.050e-1 5.36e+04 5.210e4 5.290e4 2.84 99.03 4.500e4 n/a
S96T001543 W Phosphate-IC-Dionex 40001/4500 u2/2 95.24 <1.190e-1 <9.96e+04 <9.96e4 n/a / 98.17 9.960e4 n/
S96T001543 W Sulfate by IC-Dionex4000i/4500 uq/q 96.20 <1.360e-1 1.38e+05 <1.14e5 n/a n/a 95.88 1.1405 n/a
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Interstiti

W3
Ij

NV- N
al Liquid: In erstitial Liquid

Samptle# R A# Analyte Unit Standard % Blank Result Duplicate Average RPD % Spk Rec X Det Limit Count Err%
S96T001544 TOC by Persulfate/Coulometry ug/mL 92.36 1.600 1.87e+03 1.500e3 1.680e3 22.0 n/a 40.00 n/a
S96T001544 Tot. Organic Carbon by cou . vg/mL 100.0 1.00e-01 2.32e+03 2.310e3 2.320e3 0.43 95.10 55.00 n/a
S96T001544 % Water by TGA using Mettler % 100.1 n/a 58.94 5.709e1 5.802e1 3.19 n/a n/a n/a
S96T001544 pHi Direct pH n/a n/a 10.10 n/a n/a n/a n/a 1.000e-2 n/a
S96T001544 DSC Exotherm on Perkin Elmer Joutes/g 99.12 n/a 0.00e+00 0.OOOeO 0.000ce 0.00 n/a n/a n/a
S96T001544. DSC Exotherm Dry Calculated Joutes/g Dry n/a n/a 0.00e+00 0.000Ce 0.000Ce 0.00 n/a n/a n/a
S96T001544 Strontium-89/90 High Level uCi/mL 97.56 1.20e-02 8.40e-01 7.820e-1 8.110e-1 7.15 n/a 1.700e-2 5.37E+00
S96T001544 Pu-239/240 by TRU-SPEC Resin uCi/mL 99.47 <2.610e-2 8.67e-01 8.390e-1 8.530e-1 3.28 n/a 6.500e-2 2.18E+00
S96T001544 D Silver-ICP-Acid Dil. ug/mL 97.80 <1.000e-2 < 4.010 -t!TeO n/a n/a 90.30 4.010 n/a
S96T001544 D AuIminium-ICP-Acid Dil. ug/mL 100.0 <5.000e-2 < 20.10 I|:r4eii n/a n/a 95.30 20.10 n/a
S96T001544 D Arsenic-ICP-Acid Dil. ug/mL 103.0 <1.000e-1 < 40.10 <lel n/a n/a 104.2 40.10 n/a
S96T001544 D Boron-ICP-Acid Dil. ug/mL 103.2 <5.000e-2 < 0 <2lel . n/a n/a 100.3 20.10 n/a
S96T001544 D Bariu-ICP-Acid Di. ug/mi 104.0 <5.000e-2 < <2 O el:2 n/a n/a 102.0 20.10 n/B
S96T001544 0 Berytiiu-ICP-Acid Oil. 105.6 <5.OO.e-3 vo 00. e42: O M n/a n/a 102.0 2.000 n/a
S96T001544 D Bismuth-ICP-Acid Di1. ug/mL 101.4 <1.000e-1 A 40 : Q1:: n/a n/a 89.00 40.10 n/a
S96T001544 0 Calcium-ICP-Acid DiL. ug/mL 103.2 <1.004.i < |40.11 <430lt n/a n/a 107.5 40.10 n/a
S96T001544 D Cadmium-ICP-Acid Dil. uq/mL 99.60 <5.*Ooe- < 42000 -c2.O0eO n/a n/a 94.00 2.000 n/a
S96T001544 D Ceritm-ICP-Acid Dil. ug/ml.1o5.: oe 4  < 40 10 <4.Old n/a n/a 102.0 40.10 n/a
S96T001544 D Cobalt-ICP-Acid Dil. ug/mL 100.0 *1.42.000c*2 **' 820 <8.02c0 n/a n/a 93.30 8.020 n/a
S96T001544 D Chromium-ICP-Acid Dil. ug/mL -987: 4iO0O00e2 t 4. 0 a <4.01eO n/a n/a 93.50 4.010 n/a
S96T001544 D Copper-ICP-Acid Dil. ug/mL 7.: ,205.0 0:,1000e-2 <: :4.010 <4.0leO n/a n/a 102.3 4.010 n/a
S96T001544 D Iron-ICP-Acid DiL. ug/L : 102. D <5 100De-2 < 20.10 <2.Olel n/a n/a 103.3 20.10 n/a
S96T001544 D Potassium-ICP-Acid Dil. ug/aL <5.000.:1 5.92e+02 5.66e2 5.790e2 4.49 89.90 200.0 n/a
S96T001544 0 Lanthant-ICP-Acid Dii. ug/aL m12.6 <5..0002 < 20.10 <2.01el n/a n/a 100.5 20.10 n/a
S96T001544 D Lithim-ICP-Acid Di. . 106.4 .;000e-2 < 4.010 <4.OleO n/a n/a 98.50 4.010 n/a
S96T001544 D Magnesium-ICP-Acid Dii. tn/OIL'...| 'I A|:71 1.40 e- < 40.10 <4.0leI n/a n/a 91.30 40.10 n/a
S96T001544 D Manganese-ICP-Acid Dii. ug/mL. 99,40 <1.000e-2 < 4.010 <4.01eO fn/a n/a 95.80 4.010 n/a
S96T001544 D Molybdenmn-ICP-Acid dil. | ug/mL .*: 100.2 <5.000e-2 22.30 2.160e1 2.195e1 3.19 94.00 20.10 n/a
S96T001544 D Sodium-ICP-Acid Dil. z- t g/mL 105.0 <1.000e-1 1.10e+05 1.100e5 1.lOe 0.00 130.9 40.10 n/a
S96T001544 0 Heodymiun-ICP-Acid CHit Ug/mL . .. 108.4 <1.000e-1 < 40.10 <4.01el n/a n/a 112.5 40.10 n/a
S96T001544 D Nickel-ICP-AcidDiL.: ft 99.40 <2.000e-2 14.80 1.560e1 1.520e1 5.26 93.30 8.020 /
S96T001544 D Phosphorus-ICP2Maid Ol D 102.0 <2.000e-1 3.52e+02 3.720e2 3.620e2 5.52 102.0 80.20 n/a
S96T001544 D Lead-ICP-Acid Dvt uWAL 99.40 <1.000e-1 < 40.10 <4.01el n/a n/a 96.50 40.10 n/a
S96T001544 D Sulfer-ICP-Acid DIL.t ,. ug/mL 99.40 <1.000e-1 2.37e+03 2.280e3 2.320e3 3.87 70.50 40.10 n/a
S96T001544 0 Antimony-ICP-Acid Dflt. u/mL 96.80 <6.000e-2 < 24.10 <2.41el n/a n/a 91.80 24.10 n/a
S96T001544 D Seienium-ICP-Acid Dit .7 ug/mL 106.0 <1.000e-1 < 40.10 <4.Olel n/a n/a 113.7 40.10 n/a
S96T001544 D Silicon-ICP-Acid Dii. sai. uq/mL 95.60 <5.000e-2 < 20.10 <2.01e1 n/a n/a 94.00 20.10 n/a
S96T001544 D Samarium-ICP-Acid Dit. ug/mL 105.8 <1.000e-1 < 40.10 <4.01el n/a n/a 107.5 40.10 n/a
S96T001544 D Strontiwm-ICP-Acid DiR. ug/mL 103.4 <1.000e-2 < 4.010 <4.0leO n/a n/a 101.3 4.010 a
S96T001544 D Titanium-ICP-Acid Dil. ug/mL 99.00 <1.000e-2 < 4.010 <4.01eO n/a n/a 95.50 4.010 n/a
S96T001544 D Thalliuw-ICP-Acid Di. uq/mL 97.20 <2.000e-I < 80.20 <8.02e1 n/a n/a 89.80 80.20 a
S96T001544 D Uranium-ICP-Acid Dil. ug/mL 100.0 <5.000e-1 1.54e+03 1.640e3 1.590e3 6.29 108.4 200.0 n/a
S96T001544 ID Vanadium-ICP-Acid Dit. uq/mI. 102.0 <5.000e-2 < 20.10 <2.Olel n/a n/a 97.50 20.10 n/a
S96T001544 P Zinc-cp-Acid Dii. ug/mL 100.0 <1.000e-2 5.250 5.980eC 5.615e0 13.0 92.70 4.010 n/a
S96T001544 D Zirconium-ICP-Acid Dii. ug/mL 101.4 <1.000e-2 3.72e+02 3.780e2 . 3.750e2 1.60 101.1 4.010 n/.
S96T001544 I Sulfate by IC-Dionex4000i/4500 ug/mL 99.53 <1.360e-1 6.83e+03 6.860e3 6.850e3 0.44 n/a 151.0 a
S96T001544 I Phosphate-IC-Dionex 4000i/4500 ug/mL 100.7 <1.190e-1 585e+02 5.470e2 5.659e2 6.71 n/a 132.11 n/
S96T001544 I Oxalate by IC - Dionex 4000i ug/mL 100.2 <1.050e-1 2.19e+03 2.230e3 2.210e3 1.81 n/a 116.7 n/a
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Sample# R A# Analyte Unit Standard % Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%
S96T001544 Nitrate-IC - Dionex 4000i/4500 ug/mL 99.67 2.38e-01 9.43e+02 9.540e2 9.485e2 1.16 n/a 155.5 n/a
S96T001544 Nitrite-IC - Dionex 40001/4500 ug/mL 98.61 <1.070e-1 2.59e+04 2.62Oe4 2.600e4 1.15 n/a 118.9 n/a
S96T001544 Fluoride-IC-Dionex 40001/4500 ug/mL 98.81 <1.300e-2 1.97e+02 1.990e2 1.982e2 1.01 n/a 14.44 n/a
S96T001544 Chloride-IC-Dionex 40001/4500 ug/mL 93.17 <1.700e-2 5.84e+02 5.880e2 5.861e2 0.68 n/a 18.89 n/a
S96T001544 Cesium-137 by GEA uCi/mL 100.4 <6.060e-2 1.59e+02 1.57Oe2 1.58Oe2 1.27 W/ n/a 0.550
S96T001544 Cobalt-60 by GEA uCi/mL 98.94 <2.160e-2 <3.38e-02 <2.27e-2 n/a n/a n/a 3.400e-2 n/a

Potentiat Organic Layer: Potential Organic Layer

LRa# RIA#Analyte - Unit Standard % Blank Result Dupliate Average RPD % Spk Rec % Det Limit Count Err%
S96T0O1545 I Pu-239/240 by TRU-SPEC Resin uci/mL 96.33 <3.030e-5 4.26e-03 4 -3 4.240e-3 1.18 n/a 3.06Oe-4j2.23E+0
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Sample# R A# Analyte Unit Standard % Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%
S96TOO0538 -% Water by Gravimetric % 102.0 n/a 81.40 8.140el 8.140e1 0.00 n/a 1.000e-2 n/a
$96TO00538 -TOC by Persutfate/Cout ometry ug/mL 96.70 9.900 2.30e+03 2.18003 2.240e3 5.36 n/a 40.00 n/a
S96TOO0538 -Tot. Organic Carbon by Coul. ug/mL 97.03 <5.000 3.36e+03 3.24003 3.30063 3.64 95.40 55.00 n/a
T90T000538 -Tot. Inorg. Carbon by Coul. ug/mL 103.0 <5.000 2.00e+04 .2O04 2.010e4 1.00 81.90 105.0 n/aS96TOO0538 % Water by TGA using Mettler % 103.0 n/a 80.91 ::::m4H 8.8 .9 / / /

961000538 Specific Gravity Sp.G. 98.88 n/a 1.1-55 15e 1.155eO 0.00 n/a 1.000e-2 n/a
S596TOO0538 PH Direct pH n/a n/a. 10K 14, 8 . 1.M07T09el 6.94 n/a 1.000e-2 n/a
S96TOO0538 Ammonia by ISE-std Additions uq/mL 96.84 3.100 < 5, 3|:-DQQ-5 : n/a n/a. n/a 5.000 n/a
IS96TOO0538 1 DSC Exotherm Dry Calculated Joutes/g Dryl n/a n/a:.:,:D.001RCD. 777 0. 000 99O00eO 0.00 n/a n/a n/a
7961000538 1 DSC Exotherm using Mettler Joules/g 96.66 n/a '.(erA 9:00 aOsOO O.O00eO 0.00 n/a n/a n/a
S96TOO0538 ID ISiver-ICP-Acid Dil. ug/mL 100.8 <1.0000m2 ep,10:11.20 1t,. 9.6M:O 1.045e1 14.5 80.10 4.010 n/a
796TOO0538 ID Aluminium-ICP-Acid Di I. ug/mL 98.40 <E0bou < -'ZOQ.0 .000 1 n/a n/a 97.40 20.10. n/a
S96TOO0538 ID Arsenic-ICP-Acid Dit. ug/mL 103.& - . 00541i < Q,10 .::4.01el n/a n/a 100.8 40.10 n/a
?96TOO0538 D Boron-ICP-Acid Dit. ug/mL 100.4 ... 0006 2 20|-OD <2.00el n/a n/a 101.6 20.10 n/aS96TOO0538 D [Bari um-ICP-Acid Dil, ug/mL ,::M26 *|o)004 2 ::20.60 2.00e1na / 98.60 20.10n/
S96TOO0538 D Berytiium-ICP-Acid Dit, ug/mL '.., ,'104.0 <52000e-3 C: - 2. 000 <2.00e() n/a n/a 1.6 .0 n/a
S96TOO0538 D Bismuth-ICP-Acid Dit, ug/mL 2 101.8: <1 Oue-1 <%.1 <40en/ n/ 101.6 42.00/

S96TOO0538 D Cakci m-ICP-Acid Dit. ug/mL $2M M <1.000v : < 40.10 <4.01e1 n/a n/a 105.3 40.10 n/a
S96TOO0538 D Cadnium-ICP-Acid Dil. 9/L:i 36$02.8 <5..OO(Ye3 < 2.000 <2.00e0 n/a n/a 101.8 2.000 n/a
S96TOO0538 D Carlium-ICP-Acid Dit. ugt-wna %0.632 e0-1 < 40.10 <4.01e1 n/a n/a 105.1 40.10 n/a
S96TOO0538 D Cobatt-ICP-Acid Dil. =iZ*4::2 3R 'xZ4.0Ue-2 < 8.020 <8.02e0 n/ n/a 101.8 8.020 n/a
S96TOO0538 D Chromium-ICP-Acid Di. I . u/L 1OCD <1 -.000e-2 < 4.010 <4.01eO n/a n/a 102.8 4.010 n/a
S96TOO0538 D Copper-ICP-Acid DiL. N ug/mL W9s 14.2 <1.000e--2 < 4.010 <4.01e0 n/a n/a 99.6U 4.010 n/a
S96TOO0538 ID Iron-ICP-Acid Dit. 2: gm sns 103.2 <5.000e-2 < 20.00 <2.00e1 n/a n/a 102.3 20.10 n/a
S96TOO0538 D Potassi um-1CP-Acid:01- n::.. L 6 103.4 <5.000e-1 8.01e+02 6.580e2 7.295e2 19.6 67.30 200.0 n/a
S96TOO0538 D Lanthanum-ICP-Ardd t$~sis:wst 103.6 <5.000e-2 < 20.00 <2.00el n/a n/a 101.1 20.10 n/a
U961000538 D Lithium-1CP-Ad.0il.:' 4':, u0MnlmL,: 99.60 <1.000e- < 4.010 <4.01eO n/a n/a 97.90 4.010 n/a
S96TOO0538 D M geim- CP-Af Id -..0 i : I tyft 97.60 <1.000e-1 < 40.10 <4.O1e1 n/a n/a 94.60 40.10 n/a
S96TOO0538 D Mangnese-1CP-A i. 36 ug/mL 100.6 <1.000e-2 < 4.010 <4.01eO n/a n/a 98.10 4.010 n/a
96-TOO0538 D Molbeu-C-cf:~:.3$: uq/mL 103.8 <5.000e-2 29.30 2.500e1 2.715e1 15.8 101.5 20.10 n/a
S96TOO0538 D _oimICP-Acid iAg st ug/mL 98.20 <1.000e-1 1.07e+05 9.680e4 1.02Oe5 10.0 n/a 40.10 n/a
S96TOO0538 D Neodymium-ICP-Acid DjU'., uq/mL 105.2 <1.000e-1 < 40.10 <4.Ole1 n/a n/a 103.3 40.10 n/a
S96TOO0538 D Nicket-ICP-Acid Dil. ' ug/mL 101.6 <2.000e-2 18.40 1.570e1 1.705e1 15.8 100.0 8.020 n/a
S96TOO0538 D Phosphorus-ICP-Acid Dil. ug/mL 102.2 <2.000e-1 3.24e+02 3.000e2 3.120e2 7.69 90.20 80.20 n/a
S96TOO0538 D Lead-ICP-Acid Dit. ug/mL 102.0 <1.000e-1 < 40.10 <4.01el n/a n/a 105.1 40.10 n/a
S96TOO0538 D Sulfer-ICP-Acid Dil. ug/mL 98.80 <1.000e-1 3.06e+03 2.71003 2.880e3 12.1 n/a 40.10 n/a
S96TOO0538 D ]Antimony-ICP-Acid Oil. ug/mL 96.20 <6.000e-2 < 24.10 <2.41el n/a n/a 98.10 24.10 n/a
'9-6T00538 D Seleni m-ICP-Acid Dit. uq/mL 98.40 <1.000e-1 < 40.10 <4.01ell n/a n/a 101.6 4D.10 n/a
S96TOO0538 D Siticon-ICP-Acid Dil. u /ml. 99.00 <5.000e-2 26.20 2.300e1 2.460el1 13.01 98.30 20.10 n/a
S96TOO0538 D Samari um-ICP-Acid Dil. uq/mL 100.4 <1.000e-1 < 40.10 <4.01e'l . n/a -n/a 98.60 40.10 n/a
S96TOO0538 D Stronti um-ICP-Acid DiL. u /mL 101.8 <1.000e-2 < 4.010 <4.01eO n/al n/al 99.10 4.010 n/a
S96TOO0538 D Titani um-ICP-Acid Dil. uq/ML 100.4 <1.000e-2 < 4.010 <4.01eO n/al n/al 98.60 4.010 n/a
S96TOO0538 D Thatlium-ICP-Acid Dit. Iug/mL 99.00, <2.000e-1. < 80.20 <5.02e1 n/al n/al 97.60 " 80.20 n/a
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Sanpte# R A# Analyte Unit Standard % Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%
S96T000538 D Uranium-ICP-Acid Dil. ug/mL 99.20 <5.000e-1 1.87e+03 1.770e3 1.8203 5.49 56.65 200.0 n/a
S96T000538 D Vanadium-ICP-Acid Dit. ug/mL 103.4 <5.000e-2 < 20.00 <2.00el n/a n/a 102.3 20.10 n/a
S96T000538 D Zinc-ICP-Acid DiI. ug/mL 101.6 <1.000e-2 5.090 4.050e0 4.570e0 22.8 101.8 4.010 n/a
S96T000538 D Zirconium-ICP-Acid Dil. &ug/mL 102.0 <1.000e-2 4.45e+02 4.040e2 4.245e2 9.66 82.70 4.010 n/a
S96T000538 Sulfate by IC-Dionex4000i/4500 ug/mL 99.53 <1.360e-1 7.46e+03 7.860e3 7.660e3 5.22 101.0 1.390e3 n/a
S96T000538 Phosphate-IC-Dionex 4000i/4500 ug/mL 103.1 <1.190e-1 <1.21e+03 <1.21e3 n/a n/a 103.7 1.210e3 n/a
S96T000538 oxalate by IC - Dionex 4000i uq/mL 105.3 <1.050e-1 3.65e+03 3.700e3 3.680e3 1.36 108.4 1.070e3 n/a
S96T000538 Nitrate-IC - Dionex 40001/4500 ug/mL 102.1 <1.400e-1 2.04e+03 1.580e3 1.810e3 25.4 103.1 1.430e3 n/a
S96T000538 Nitrite-IC - Dionex 40001/4500 ug/mL 103.5 <1.070e-1 2.91e+04 2.870e4 2.890e4 1.38 106.3 1.090e3 n/a
S96T000538 Fluoride-IC-Dionex 40001/4500 ug/mL 100.7 <1.300e-2 3.17e+02 3.470e2 3.320e2 9.04 96.61 132.6 n/a
S96T000538 Chloride-IC-Dionex 4000i/4500 ug/mL 102.5 5.00e-02 2.48e+02 4, e2 3.379e2 53.3 102.0 173.4 n/a
S96T000539 Technetiu=-99 Lig. Scint. uCi/mL 101.8 <3.540e-3 8.52e-02 9i Bi2 8.870e-2 8.00 n/a 4.000e-3 3.03E+00
S96T000539 Strontium-89/90 High Level uCi/mL 95.12 8.00e-03 3.69e-01 3.Ze+.I* 3.650e-1 1.92 n/a 2.000e-3 3.46E+00
S96T000539 Pu-239/240 by TRU-SPEC Resin uCi/mL 88.28 <3.120e-3 7.40.-01 6. -I 7.16e- .70 n/a 3.100e-2 1.65E+00
S96T000539 Cesium-137 by GEA uj 101.5 <5.810e-5 1. Oe+0 .0?0e2 1.075e2 0.93 / 0.210
S96T000539 Cobalt-60 by GEA uCi/mL 99.23 <1.990e-5 7te+03 4615e+3 n/a n/a n/a 6.000e-3 n/a
S96T000539 _A-241 by Extraction uCi/mL 80.13 <1.150e-2 : S.450e- T 1!.350e-2 21.4 n/a 1.200e-2 4.65E+00
S96T000539 VAlha in Liuid Sm les uCi/mL 102.6 <3.84e-3 1 154 1.1400 1.145e0 0.87 108.9 1.000e-2 5.03E+00
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Table 3: Interim Results for Tank 241-C-106 Grab Samples
C-106 GRAB

RISER: 1
SEGMENT #: 6C-96-7

SEGMENT P

Ct,

ORTION: Centrifuged Solids (Grab Sample)
Sample# R A# Analyte Unit Standard % Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%
S96T000542 % Water by Gravimetric % 98.14 n/a 9.800 1.000el 9.900e0 0.22 n/a 1.000e-2 n/a
S96T000542 Volume % Solids % n/a n/a 69.50 n/a n/a n/a n/a na n/a
S96T000542 % Water by TGA on Perkin Elmer X 98.68 n/a 8.040 8.SlDeO 8.275e0 5.68 n/a n/a n/a
S96T000542 DSC Exotherm Dry Calculated Joules/g Dry n/a n/a 1.22e+02 97ei 1.096e2 22.8 n/a n/a n/a
S96T000542 DSC Exotherm using Mettler Joules/g 113.5 n/a 1.12e+02 1.005e2 22.8 n/a n/a n/a
S96T000542 Bulk Density of Sample a/mL n/a n/al 1.710 n/a n/a n/a 5.000e-1 nfa

Control Sarmte: Control Sample

Samle# R A# Analyte Unit Standard % Blank Resutt D fpncae Average RPD % SOk Rec % Det Limit Count Err%
S96T000543 % Water by TGA on Perkin Elmer % 99.41 n/. 29.76 3.247el 3.112e1 8.71 n/a n/a n/a
5967000543 DSC Exotherm on Perkin Elmer Joutes/q 95.82 ::na 0.e+00 0.OO0O O.00OeO 0.00 n/a n/a
S96T000543 OSC Exotherm Dry Calculated Joules/g Dry n/a n/ 0. Ow+0 0 .000eo 0.000e0 0.00 n/a na n/a
S96T000546 F Alpha of Digested Solid uCilq 118.0 <5.570e-2 2.880 2.570eC 2.725e0 11.4 106.4 7.20 a-2 1.03E+01
s96T000546 F Am-241 b Extraction uC!/g 16.1<2.40- .0 1.230eO 1.120eO 19.6 n/a 8.100e-2 3.4
S96T000546 F Cobalt-6O by GEA u/96.66 <3Z5ie- <2.3e-01 c2.27e-1 n/a n/a n/a 2.330e-1 nn
S96T000546 F Cesium-137 by GEA uCi/q 96.08 <2. V4-1 4.03e+02 4.170e2 4.099e2 3.41 n/a n/a 0.580
S96T000546 F Pu-239/240 by TRU-SPEC Resin uCig . <3 4'0 -2 1.520 1.390e0 1.455e0 8.93 1.130e-1 2.03E+00
S96T000546 F Strontiun-89/90 High Level 9 92. 681 6.20t 02 3.32e+02 3.420e2 3.370e2 2.97 n/a 5.300-2 5.19E-01
s961000546 F Technetiun-99 Lig. Scint. - <3580e-21 5.51e-02 4.480e-2 5.uoue-2 20.6 n/a 3.500e-2 5.81E+00

Decanted Supernate (Liquid Grab Sludge): Decanted Supernate Liquid Grb Sludge)

Sample# R A# Analvte Unit Standard % Blank Result Duplicate Average RPD % Spk Rec % bet Limit Count Err%
S96T000544 % Water by Gravimetric x 98.65 n/a 78.80 7.880el 7.880el 0.00 n/a 1.000e-2 n/a
S96T000544 Tot. Organic Carbon by Coul. L/im 100.0 1.00e-01 2.07e+03 2.020e3 2.040e3 2.44 100.0 f5.00 n/a
596T000544 Specific Gravity S.G. 101.1 n/a 1.200 1.194e0 1.197e 0.50 n/a 1.000e-3 n/a
S96T000544 pH Direct p4 n/a n/a 10.09 n/a n/a n/a n/a 1.000e-2 n/a
S96T000544 Strontiun-89/90 I Level uCi/mL 101.6 <2.060e-3 9.68e-01 8.930e-1 9.300e-1 8.06 n/a 4.000e-3 2.08E+00
S96T000544 Pu-239/2 40 by TRU-SPEC ReA*n ut/mL 92.39 <3.820e-3 7.69e-01 7.560e-1 7.620e-1 1.70 n/a 3.600e-2 1.96E+00

Filtered Centrifuged Solids: Filtered Ctettrifuged Solids

Sample# R A# Analyte Unit Standard % Blank Result Duplicate Avers e RPD % Spk Rec % Oet Limit Count Err%
S96T000551 % Water by TGA using Mettler % 102.2 n/a 9.440 1.611e1 1.277e1 52.2 n/a n/a n/a
S967000551 DSC Exotherm Dry Calculated Joutes/g Dry n/a n/a 3.29e+02 3.209e2 3.249e2 2.46 n/a n/a n/a
S96T000551 DSC Exotherm using Mettler JouLes/g 113.5 n/a 2.87e+02 2.799e2 2.834e2 2.47 n/a n/a n/a
S96T000552 0To by Persulfate/Coul ometry ug/g 92.03 3.100 2.47e+04 2.920e4 2.700e4 16.7 n/a 40.00 n/a
S96T000552 TIC by Acid/Coulometr ug/g 97.84 8.00e-01 2.56e+04 2.760e4 2.660e4 7.52 n/a 5.000 n/a
S96T000553 % Water by Gravimetric 1 98.14 n/a 18.90 1.920d1 . 1.905e1 0.38 n/a 1.000e-2 n/a
S96T000554 PH on SST SapHes n/a n/a 10.40 1.050e1 1.045e1 0.96 n/a 1.000e-2 n/a
S96T000555 F Alpha of Digested Solid 2i/q 118.0 <5.570e-2 3.330 3.060e0 3.195e 8.45 109.7 7.700e-2 9.94E+00
S96T000555 F Am-241 by Extraction 106.1 <2.540e-2 1.330 1.220e0 1.275e 8.63 n/a 9.600e-2 2.8

~
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Sample# R A# Analyte Unit Standard % Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%
S96T000555 F Cobalt-60 by GEA uyi/g 98.05 <4.730e-1 0.00e+00 <5.71e-1 n/a n/a n/a n/a n/a
S96T000555 F CesiuM-137 by GEA uCi/L 98.56 <9.170e-1 5.96e+02 6.22Ce2 6.090e2 4.27 n/a n/a 17.0
S96T000555 F Pu-239/240 by TRU-SPEC Resin uCi/ 98.69 <3.560e-2 1.320 1.280e0 1.300e0 3.08 n/a 8.900e-2 2.09E+00
S96T000555 F Strontium-89/90 High Level Uci/g 92.68 6.20e-02 5.19e+02 5.23e2 5.210e2 0.77 n/a 1.140e-1 6.08E-01
S96T000555 F Technetium-99 Lip. Scint. uCi/ 99.47 <3.580e-2 4.09e-02 <3.53E-2 n/a n/a n/a 3.700e-2 6.26E+00
S96T000556 A Silver -ICP-Acid Digest ug/g 91.90 <1.000e-2 2.77e+03 2.020e3 2.400e3 31.3 n/a 11.00 n/a
S96T000556 A Altminimn -ICP-Acid Digest ug/g 96.60 1.18e-01 5.17e+04 4.420e4 4.800e4 15.6 1.38e+03 54.80 n/a
S96T000556 A Arsenic -ICP-Acid Digest ug/ 97.20 <1.000e-1 <1.10e+02 <9.43e1 n/a n/a 95.60 110.0. n/a
S96T000556 A Boron -ICP-Acid Digest uq/q 108.8 5.40e-01 < 54.80 <4.72el n/a n/a 99.40 54.80 n/a
S96T000556 A Barium -ICP-Acid Digest ug/g 97.60 <5.000e-2 3.04e+02 2.600e2 2.820e2 15.6 102.2 54.80 n/a
S96T000556 A Beryllium -ICP-Acid Digest uq/a 103.0 <5.000e-3 < 5.480 . n/a n/a 98.40 5.480 n/a
S96T000556 A Bismuth -ICP-Acid Digest u2/1 92.40 <1.000e-I <1.10e+02 7,12W n/a n/a 89.80 110.0 n/a
S96T000556 A Calcium -ICP-Acid Digest uq/g 100.2 4.59e-01 1.33e+03 1 120e3 1.22fe3 17.1 91.02 110.0 /
S96T000556 A Cadmium -ICP-Acid Digest ug/g 94.60 <5.000e-3 310:. 2 fl0el. 3.020e1 20.5 94.16 5.480 n/a
S96T000556 r Cerium -ICP-Acid Digest uq/q 100.0 <1.000e-1 .78e402v:2:1. le2 1.76e2 2.27 106.1 110.0 n/a
S96T000556 A Cobalt -ICP-Acid Digest ug/g 98.40 <2.000e-2: t. 21.90.. 4 89e1 .% n/a n/a 97.20 21.90 n/a
S96T000556 A Chromiun -ICP-Acid Digest ug/q 97.00 1.70e-02 -*6||45e+M h l202 5.985e2 15.5 107.3 11.00 n/a
S96T000556 A Copper -ICP-Acid Digest uj/j 92.80 2.60e,02 8: A9.7.0 7:.7.7,5 8.320e1 15.6 94.02 11.00 n/a
S96T000556 A Iron -ICP-Acid Digest ug/j 97.60 .7700e-02 6:87e+04 a:.8604 6.360e4 15.9 1.65e+03 54.80 n/a
S96T000556 A Potassium -ICP-Acid Digest u / 98.80 s.000ec 6.43q02 O880c2 6.155e2 8.94 118.1 548.0 n/a
S96T000556 A Lanthanum -ICP-Acid Digest ug/j 98.20 4.00Cc:? 7 M.'80 6.050el 6.765el 21.1 97.36 54.80 n/a
i96T000556 A Lithium -ICP-Acid Digest ug/j .580 4tC-000 | e.. 11.0 <9.43eO n/a n/a 93.80 11.00 n/a
S96T000556 A Magnesiun -ICP-Acid Digest ug/j 94.60 <t00De-1 Z 49e+02 1.870e2 2.030e2 15.8 95.58 110.0 n/a
S96T000556 A Manganese -ICP-Acid Digest ug/ 96.60 <1.100U-2 1.86e+03 1.590e3 1.7203 15.7 136.5 11.00 n/a
S96T000556 A Molybdenum -ICP-Acid Digest u./: 9 " <5.00 OeZ < 54.80 <4.72e1 n/a n/a 96.00 54.80 n/a
S96T000556 A Sodium -ICP-Acid Digest ug/" 090 T.70&01 1.61e+05 1.370e5 1.490e5 16.1 1.69e+03 110.0 n/a
S96T000556 A Neodymium -ICP-Acid Digest ugg WOO ef2o2e-I 1.39e+02 1.270e2 1.330e2 9.02 102.7 110.0 /
S96T000556 A Nickel -1CP-Acid Digest / #72* z 2.000e-2 6.45e+02 5.50Ce 5.975e2 15.9 109.8 21.90 n/a
S96T000556 A Phosphorus -ICP-Acid Digest u /j 99Yk8G <2.000e-1 2.58e+03 2.2003 2.390e3 15.9 148.5 219.0 n/a
S96T000556 A Lead -ICP-Acid Digest tug/ jj 91.60 <1.000e-1 2.49e+03 2.1503 2.320e3 14.7 148.3 110.0 n/a
S96T000556 A Sulfur -ICP-Acid Digest 1 .:q/ 95.60 <1.000e-1 1.39e+03 1.190e3 1.290e3 15.5 121.2 110.0 n/a
596T000556 A Antimony -ICP-Acidt:vest,--i::: a 96.60 <6.000e-2 < 65.70 <5.66e1 n/a n/a 97.80 65.70 n/a
S96T000556 A Seleniun -ICP-Agid Di*tOiV 0x I:j 97.80 <1.000e-1 <1.10e+02 <9.43e1 n/a n/a 100.0 110.0 n/a
S96T000556 A Silicon -ICP-AId:Dia.t tmjgn 135.2 2.27e-01 2.87e+04 2.470e4 2.670e4 15.0 736.3 54.80 n/a
S96T000556 A Samarium -ICP-Ad.Digest W/4 99.80 <1.000e-1 <1.10e+02 <9.43el n/a n/a 101.4 110.0 n/a
S96T000556 A Strontium -ICP-A' a-ige: ug/ 97.00 <1.000e-2 21.10 1.790e1 1.950e1 16.4 95.68 11.00 n/a
S96T000556 A Titanium-ICP-AcidlOest ug/g 91.60 <1.000e-2 1.20"+02 1.020e2 1.110e2 16.2 92.06 11.00 n/a
S96T000556 A ThalliuM -ICP-Acid b.4ist ug/g 88.60 <2.000e-1 '2.19e+02 <1.89e2 n/a n/a 88.60 219.0 n/a
S96TCC0556 A Uranium -ICP-Acid Digsti uq/g 94.40 <5.000e-1 8.30e+02 6.860e2 7.58Ce2 19.0 94.13 548.0 n/a
S96T000556 A Vanadium -ICP-Acid Oigest ug/g 96.40 <5.000e-2 < 54.80 <4.72e1 n/a n/a 95.80 54.80 n/a
596T000556 A Zinc -ICP-Acid Digest uq/q 92.60 2.50e-02 39.60 3.520e1 3.740e1 11.8 93.38 11.00 n/a
S96T000556 A Zirconium -ICP-Acid Digest ug/g 104.2 <1.000e-2 49.30 3.940e1 4.435e1 22.3 151.7 11.00 n/a
S96T000557 W Chloride-IC-Dionex 4000i/4500 uq/q 99.11 3.30e-02 1.72e+02 1.690e2 1.704e2 1.76 99.37 66.28 n/a
S96T000557 W Fluoride-IC-Dionex 4000i/4500 ug/g 96.10 <1.300e-2 2.09e+02 1.98e2 2.036e2 5.41 109.0 50.69 n/a
S96T000557 W Nitrite-IC - Dionex 4000i/4500 ug/g 97.74 <1.070e-1 1.35e+04 1.340e4 1.350e4 0.74 114.6 417.3 n/
S96T000557 W Nitrate by IC-Dionex4000i/4500 u/ 97.72 1.440e-i 1.27e+03 .250e3 M.260e3 1.59 103.3 545.4 n/a

W96T000557 U Oxatate by IC - Dionex 4000i uq/q 99.07 <1.050e-1 7.0e+04 7.70Cct . 7.750e4 1.29 110.4 409.3 n/
S96T000557 W Phosphate-IC-Dionex 4000i/4500 ug/g 100.2 <1.190e-1 9.29e+02 9.85Ce2 9.570e2 5.85 109.7 463.7 n/a
S96T000557 W Sulfate by IC-Dionex4000i/4500 ug/j 97.94 <1.360e-1 4.12e+03 4.1103 4.110e3 0.24 105.1 529.8 n/a
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Interstitial Liquid: Interstitial Liquid

Sample# R A# Analyte Unit Standard % Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%
S96T000545 TOC by Persutfate/CouloMetryq/ 96.00 5.000 2.42e+03 2.430e3 2.420e3 0.41 n/a 40.00 nja
S96T000545 % Water by TGA on Perkin ELmer% 102.0 n/a 34.27 3.653e1 3.540e1 6.38 n/a n/a n/a
S96T000545 DSC Exotherm on Perkin Elmer Joules/g 95.82 n/a 0.00e+00 O.OOOeO O.000e0 0.00 n/a n/a n/a
S96T000545 DSC Exotherm Dry Calculated Joules/g Dry n/a n/a 0.00e+00 O.OOOeO 0.O0OeO 0.00 n/a n/a n/a
S96T000545 Cesium-137 by GEA uCi/mL 95.94 <4.940e-4 76.50 1.000e2 8.825e 1 26.6 n/a n/a .290
S96T000545 Cobalt-60 by GEA uci/mL 96.11 <6.530e-4 <7.50e-03 1.080e-2 n/a n/a n/a 8.000e-3 n/a

Potential Organic Layer: Potential Organic Layer ..

Sample# R A# Analyte Unit Standard % Blank Result D66 vtet.1 Average RPD %4Spk Rec % Det Limit Count Err%
s96T0O1548 % Water by TGA using Mettler % 103.9 n/a 34..16 3 78e1 3.497e1 4.63 . /a n/a n/a
S96T001548 DSC Exotherm Dry Catulated Joules/g Dry n/a n/a 0.0 e0. 0 0. O eO 0.00 nLa / n/a
S96TUU1548 I DSC Exotherm using Mettler lJouLes/q 112.5 n/al U.0+0 .00 .0e .0u n/al n/a n/a
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Table 3: Interim Results for Tank 241-C-106 Grab Samples
C-106 GRAB

RISER: 1
SEGMENT #: 6C-96-8

SEGMENT P

10

I"
C

OPTION: Compa ibility Study Mixture

Sample# R A# Analyte Unit Standard % Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%
S96T002765 Specific Gravity Sp.G. 101.2 n/a 9.80e-01 9.770e-1 9.780e-1 0.31 n/a 1.000e-2 n/a
S96T002765 pH Direct PH n/a n/a 11.16 n/a n/a n/a n/a 1.000e-2 n/a
S96T002766 _ % Water by TGA on Perkin Elmer % 97.87 n/a 96.24 9.616e1 9.620el 0.08 n/a n/a n/a
S96T002766 pH Direct PH n/a n/a 11.22 . /a n/a n/a n/a 1.000e-2 n/a
S96T002766 DSC Exotherm on Perkin Elmer Joules/g 100.6 n/a 0.00e+00 C.MO-, 0.OOOeO 0.00 n/a n/a n/a
S96T002769 - % Water by TGA using Mettler % 99.54 n/a 73.78 74628t1 7.503el 3.33 n/a n/a n/a
596T002769 Bulk Density of Sample g/mL n/a n/a n/a n/a n/a 5.000e-1 n/a
S96T002770 Water by TGA using Mettler % 99.54 n/a 9186 9. !13el 9.694el j0. I/ / a
S96T002770 PH Direct PH n/a n/a I1T1. 141&9e1 T .170e1 0.17 n/a 1.000e-2 n/a
S96T002770 -DSC Exotherm using Mettler jJoules/g 111.8 n/a.0e+O* ., 0.000cC 0.00 n/a a
S96T002772 % Water by TGA using Mettler 1% 99.54 n/a 79.49 7.863e 7.906el 1.09 n/a n/a n/a
S96T002772 -Bulk Density of Sample jq/mL n/a n.A n/X n/a /a n/a 5.000e-11 n/aL

Decanted Supernate (Liquid Grab Sludge): Decanted Supernate Liquid Grab tiudge)

Sampte# R A# Analyte Unit St&ndrd % Blank Rtsult Duplicate Average RPD % Spk Rec % Det Limit Count Err%S96T002768 Specific Gravity Sp.G. 101.Z+ /a 1.005 9.970e-I 1.00leO 0.80 n/a 1.CO0c-2 n/a
596T002768 pH Direct pH */- J /f 11.10 f/a n/a n/nL n/L 1.000e-2 /a
S96T0C2771 I Specific Gravity Sp.G. 97.3 n./a 1.002 9.910e-1 9.960e-1 1.10 n/a 1.000e-2 n/a
596T002771 _ p Direct pH/. n/a 11.81 1.179el 1.180el 0.17 n/a 1.000e-2 n/a

Sudge (from Liquid Grab Sample): Sludge (froM Li uid Grab SamqLe)

Sample# R A# Analyte Unit Standard % Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%
-S96T000854 17C by Persulfate/Couomettry fl/g 95.36 8.300 1.34e+04 9.32Ce3 1.140e4 35.9 n/a 40.00 n/a
5961002021 K Water by TGA usintettier X 99.93 n/a 59.60 4.616el 5.288e1 25.4 n/a n/a n/a
S96T002021 DSC Exotherm Dry CalCugated Jo*Utft/g Dry n/a n/a 71.10 2.135e2 1.423e2 100 n/a n/a n/a
S96T002021 DSC Exotherm usinq Mett..r Ijules/g 97.72 n/a 33.50 1.006e2 6.705e1 100 n/a n/a n/a
S967002042 1 % Water by TGA usin4 ettker , 99.83 n/a 56.10 5.450e1 5.530e1 2.89 n/a n/a n/a
S96TC02042 % Water by TGA usihj Mettler % 99.16 n/a 60.45 6.055e1 6.050e1 0.17 n/a n/a n/a
S961002042 DSC Exotherm on Perki lmer Joules/g 92.02 n/a 0.00e+00 0.000e0 0.000cC 0.00 n/a n/a n/a
S96T002042 DSC Exothern Dry CalcuIted Joutes/g Dry n/a n/a, 0.00e+00 0.000cC 0.000Ce 0.00 n/a n/a n/a
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Table 3: Interim Results for Tank 241-C-106 Grab Samples
C-106 GRAB

RISER: 1
SEGMENT #: 6C-96-10

SEGMENT PORTION: Centrifuged Solids (Grab Sample)

Sample# R A# Analyte Unit Standard % Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%
S96T000558 % Water by Gravimetric % 98.14 n/a 17.00 1.720e1 1.710el 0.24 n/a 1.000e-2 n/a
S96T000558 Volume K Solids % n/a n/a 85.20 n/a n/a n/a n/a n/a n/a
S96T000558 % Water by TGA on Perkin Elmer % 98.68 n/a 11.71 1.400el 1.286e1 17.8 n/a n/a n/a
S96T000558 DSC Exotherm on Perkin Elmer Joules/g 98.45 n/a 0.00e+00 90e0 0.OOOeO 0.00 n/a n/a n/a
596T000558 DSC Exotherm Dry Calculated Joules/9 Dry n/a n/a 0.00e+00 O.QOO 9 0.000e0 0.00 n/a n/a n/a
S96T000558 Bulk Density of Sample g/mL n/a n/a 1.760 /fa n/a n/a n/a 5.000-1 n/a

Control Sapcle: Control Sample

Sample# R A# Analyte Unit Standard % Blank ResUtt Dup ift5 e Average RPD % Spk Rec % Det Limit Count Err%
S96T000560 X Water by TGA using Mettler % 102.2 n/ 13.39 1.3591 1.349e1 1.48 n/a n/a n/a
S96T000560 DSC Exotherm on Perkin Elmer Joutes/g 98.45 n/a +. 0 + 0.000eO 0.OOOeO 0.00 n/a n/a n/a
S96T000560 DSC Exotherm Dry Calculated Joutes/g Dry n/a n/ 0. bi+o """U.05eo 0.000e0 0.00 n/a n/a n/a
S96T000561 F Alpha of Digested Solid uCi/q 118.0 <5.570e-2 T.560 1.150e0 1.355e0 30.3 107.8 1.320e-1 2.OOE+01
596T000561 F Am-241 by Extraction uCi/ 6 5.5 <4.430e-2 e-01 3.620e-1 3.940e-1 16.2 n/a 6.800e-2 3.95E+00
S96T000561 F Cobalt-60 by GEA uCi/j . 9.05 <4*730e-1 <2.aSe-01 <1.Bae-1 n/a n/a n/a 2.050e-1 n/a
S96T000561 F Cesium-137 by GEA uCi/gj98.56 <9.17-- 1.98e+02 1.700e2 1.838e2 15.2 n/a n/a 1.01
S96T000561 F Pu-239/240 by TRU-SPEC Resin uCiq . ~ 94. <. <6.20e-02 c4.67E-2 n/a n/a n/a 6.200e-2 1.00E+02

596T000561 F Strontium-89/90 High Level uCi/c, 92.68 6.20e-'2 1.74e+02 1.520e2 1.630e2 13.5 n/a 4.800e-2 6.SOE-01
S96T000561 F Technetiun-99 Lig. Scint. £ijg99,47 .580e-2 <6.43e-02 <5.53E-2 n/a n/a n/a 6.400e-2 6.35E+00

Decanted Supernate (Liquid Grab Sludge): Decarited Supernat. (Liquid:Grab Sludge)

Saple# R A# Analyte it Standard % Blank Result DuplicateI Averagel RPD % Spk Rec % Det Limit Count Errl
[96T000559 1 % Water by Gravimetric ty 98.65 n/a 79.30 7.930e1 7.930e1 0.00 n/aj 1.000e-21 n/a
s96T000559 1 Specific Gravity Sp.G. 101.1 n/a 1.156 1.150e01 1.153el 0.52 n/a 1.000e-3 n/a

Filtered Centrifuged Solids: Fiitered Centrifued olids

Sample# R A# Analyte Unit Standard % Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%
S96T000567 1% Water by TGA using Mttter % 101.7 n/a 26.22 2.527e1 2.574e1 3.69 n/a n/a n/a
S96T000567 DSC Exotherm Dry Calcuted Joules/g Dry n/a n/a 93.87 1.275e2 1.107e2 30.4 n/a n/a n/a
S96T000567 DSC Exotherm using Mettler Joules/g 99.82 n/a 69.70 9.470el 8.220e1 30.4 n/a n/a n/a
S96T000568 ITOC by Persulfate/Coulometry ug/g 92.03 3.100 2.04e+04 2.490e4 2.260e4 19.9 87.90 40.00 n/a
S96T000568 TIC by Acid/Coulometry ug/9 97.84 8.00e-01 2.93+04 2.560e4 2.740e4 13.5 100.0 5.000 n/a
f96T000569 % Water by Gravimetric % 98.14 n/a 26.30 2.730e1 2.680e1 1.37 n/a 1.000e-2 n a
S96T000570 pH on SST Samples PH n/a n/a 10.56 1.054e1 1.055e1 0.19 n/a 1.000e-2 n/a
S96T000571 F Alpha of Digested Solid ujj/q 118.0 <5.570e-2 1.320 3.570e0 2.445e0 92.0 107.2 4.500e-2 1.22E+01
S96T000571 F Am-241 by Extraction u2L/ 103.7 <1.580e-2 5.32e-01 1.560e0 1.046e0 98.3 n/a 4.300e-2 2.71E+00
S96T000571 F Cobalt-60 by GEA OEi/q 96.66 <1.520e-1 <1.28e-011 3.510e-'1 n/a n/a rn/a 1.280e-1 n/a
S96T000571 F Cesium-137 by GEA LuCi/g 96.08 <2.040e-1 2.O5e+02| 5.310e2 3.678e2 88.6 n/a n/a 0.640
S96T000571 F Pu-239/240 by TRU-SPEC Resin uCi/gj 94.49 <5.300 <2.17e-02. <2.79E-2 n/a n/a n/a 2.200e-2 1.00E+02
S96T000571 F Strontiun-89/90 High Level uC/g 101.6 1.17e-01 1.86e+021 5.170e2 3.515e2 94.2 n/a 4.400e-2 5.50E-01
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Sample# R A# Analyte Unit Standard % Blank Result Duplicate Average RPO % Spk Rec % Det Limit Count Err%
S96T000571 F Technetium-99 Lig. Scint. uCi/q 99.47 <3.580e-2 <2.26e-02 <2.74E-2 n/a n/a n/a 2.300e-2 6.16E+00
S96T000572 A Silver -ICP-Acid Digest ug/g 91.90 <1.000e-2 1.42e+03 1.660e3 1.540e3 15.6 72.20 8.430 n/a
S96T000572 A Atuminiun -ICP-Acid Di est uY/q 96.60 1.18e-01 5.18e+04 6.080e4 5.630e4 16.0 232.4 42.20 n/a
S96T000572 A Arsenic -ICP-Acid Digest ug/i 97.20 <1.000e-1 < 84.30 <9.86el n/a n/a 96.00 84.30 n/a
S96T000572 A Boron -ICP-Acid Digest uy/g 108.8 5.40e-01 71.30 8.300e1 7.715e1 15.2 95.54 42.20 n/a
S96T000572 A Barium -ICP-Acid Digest ug/g 97.60 <5.000e-2 2.88e+02 3.400ea 3.14Ce2 16.6 97.20 42.20 n/a
S96T000572 A Beryllium -ICP-Acid Digest ug/g 103.0 <5.000e-3 < 4.220 <4.93e0 n/a n/a 97.80 4.210 n/a
S96T000572 A Bismuth -ICP-Acid Digest ug/g 92.40 <1.000e-1 < 84.30 <9.86e1 n/a n/a 89.00 84.30 n/a
S96T000572 A Calcium -ICP-Acid Digest uq/a 100.2 4.59e-01 8.82e+02 1.040e3 9.610e2 16.4 101.4 84.30 n/a
S96T000572 A Cadmium -ICP-Acid Digest ug/g 94.60 <5.000e-3 39.90 4.450e1 4.220e1 10.9 92.26 4.210 n/a
S96T000572 A Cerium -ICP-Acid Digest ug/j 100.0 <1.000e-1 2.06e+02 . e2 2.025e2 3.46 98.92 84.30 n/a
S96T000572 A Cobalt -ICP-Acid Digest ua/g 98.40 <2.000e-2 < 16.90 Mt9m1 n/a n/a 96.00 16.90 n/a
S96T000572 A Chromium -ICP-Acid Digest u/g 97.00 1.70e-02 7.69e+02 W840e2| 8.265e2 13.9 92.22 8.430 n/a
S96T000572 A Copper -ICP-Acid Digest uy/g 92.80 2.60e-O2 8-- n 9 MOO 9.040e1 13.3 92.18 8.430 n/a
S96T000572 A Iron -ICP-Acid Digest ug/g 97.60 7.00e-02 7.036004 8. 250e4 >*7.640e4 16.0 18.42 42.20 n/a
S96T000572 A Potassium -ICP-Acid Digest ug/a 98.80 <5.000e-1 n6.12e+a .&46W2 .4.290e2 5.41 84.88 422.0 n/a
S96T000572 A Lanthanum -ICP-Acid Digest uq/t 98.20 <5.000e-2 9.. 59 7S1 7SQe 6.570e1 20.1 96.20 42.20 n/a
S96T000572 A Lithium -ICP-Acid Digest ua/9 95.80 <1.000e,2 c- C .430A. <9A600 n/a n/a 94.60 8.430 n/a
S96T000572 A Magnesium -ICP-Acid Digest uq/q 94.60 1.000eA 2iZie+02 .. :2.630e2 2.440e2 15.6 91.28 84.30 n/a
S96T000572 A Manganese -ICP-Acid Digest ug/g 96.60 v.000eZ 1.Tnt03 K2.050e3 1.900e3 15.8 94.48 8.430 n/a
S96T000572 A Molybdenum -ICP-Acid Digest ys/i 97.60 5.000.721.; 4220 <4.93el n/a n/a 94.80 42.20 n/a
S96T000572 A Sodium -ICP-Acid Digest ug/g 10.0 :.T30aO 9e05 1.410e5 1.300e5 16.9 1.84e+03 84.30 n/a
S96T000572 A Neodymium -ICP-Acid Digest uq/a . 98.00 <T400Ce-i 53e+02 1.700e2 1.615e2 10.5 96.66 84.30 n/a
S96T000572 A Nickel -ICP-Acid Digest ug/g .. . 97.20 <2.00De-2 6.53e+02 7.55Ce2 7.040e2 14.5 88.94 16.90 n/a
S96T000572 A Phosphorus -ICP-Acid Digest u/g .. 99..8 <2.00 :1 2.22e+03 2.600e3 2.410e3 15.8 122.7 169.0 n/a
S96T000572 A Lead -ICP-Acid Digest ug/2L ,: x x 6 91: .60 <1.000e 1 2.55e+03 2.970e3 2.7603 15.2 82.02 84.30 n/a
S96T000572 A Sulfur -ICP-Acid Digest ugZO-Ox 2,t9.60 .. 00e-i 1.13e+03 1.320e3 1.220e3 15.5 93.96 84.30 n/a
S96T000572 A Antimony -ICP-Acid Digest %,6 .| <6.000e-2 95.40 <5.91e1 n/a n/a 83.88 50.60 n/a
S96T000572 A Selenium -ICP-Acid Digest : 97:f80 <1.000e-i < 84.30 <9.86el n/a n/a 98.80 84.30 n/a
S96T000572 A Silicon -ICP-Acid Digest 135.2 2.27e-01 2.27e+04 2.660e4 2.460e4 15.8 n/a 42.20 n/a
S96T000572 A Samarium -ICP-Acid Digest Ua/j n 99.80 <1.000e-1 < 84.30 <9.86e1 n/a n/a 99.00 84.30 n/a
S96T000572 A Strontium -!CP-Acid.lAtst .. 97.00 <1.000e-2 17.70 2.040e1 1.905e1 14.2 95.70 8.430 n/a
S96T000572 A Titanium-ICP-Aci:d DvuftVsts--, ua:t 91.60 <1.000e-2 1.25e+02 1.470e2 1.360e2 16.2 89.62 8.430 n/a
S96T000572 A Thallium -ICP Md Diet 6 88.60 <2.000e-1 <1.69e+02 <1.97e2 n/a n/a 87.60 169.0 n/a
S96T000572 A Uranium -ICP- Acid bigestas f r 94.40 <5.000e-1 7.07e+02 8.900e2 7.985e2 22.9 104.1 422.0 n/a
S96T000572 A Vanadium -ICP-Aci$Pt43gest ug/j 96.40 <5.000e-2 < 42.20 <4.93e1 n/a n/a 95.40 42.20 n/a
S96T000572 A Zinc -ICP-Acid Digest ug/ 92.60 2.50e-02 40.30 4.460e1 4.245e1 10.1 91.22 8.430 n/a
596T000572 A Zirconim -ICP-Acidflgest ? ug/g 104.2 <1.000e-2 7.55e+02 8.900e2 8.225e2 16.4 180.4 8.430 n/a
S96T000574 W ChLoride-IC-Dionex 4000W4500 uY/ 99.11 3.30e-02 1.47e+02 1.330e2 1.400e2 10.0 95.06 72.07 n/a
S96T000574 W Fluoride-IC-Dionex 4000i/4500 ug/ 96.10 <1.300e-2 1.94e+02 1.950e2 1.947e2 0.51 100.8 55.12 n/a
S96T000574 W Nitrite-IC - Dionex 4000i/4500 uq/q 97.74 <1.070e-I 1.04e+04 1.030e4 1.030e4 0.97 107.5 453.6 n/a
S96T000574 W Nitrate by IC-Dionex4000i/4500 ug/g 97.72 1.440e-1 1.83e+03 9.780e2 1.410e3 60.7 93.81 593.2 n/a
S96T000574 W Oxalate by IC - Dionex 4000i uq/q 99.07 <1.050e-1 6.90e+04 6.830e4 6.860e4 1.02 116.0 445.2 /a
S96T000574 W Phosphate-IC-Dionex 4000i/4500 ug/9 100.2 <1.190e-1 3.52e+03 1.010e3 2.270e3 111 89.19 504.2 n/a
S96T000574 W Sulfate by IC-Dionex4000i/4500 uq/g 97.94 <1.360e-1 3.32e+03 3.310e3 3.320e3 0.30 98.26 576.2 n/a
S96T002718 F Alpha of Digested Solid uCi/g 114.1 <5.690e-2 3.500 3.640e0 3.570e0 3.92 89.14 9.200e-2 9.86E+00
S96T0C2718 F Am-241 by Extraction 101.3 <2.760e-2 1.870 1.69060 . 1.780e 10.1 n/a 1.450e-1 2.69E+00
S96T002718 F Cobalt-60 by GEA uCi/g 98.94 <3.010e-I <5.33e-01 <4.23e-1 n/a n/a n/a 5.330e-I n/a
S96T002718 F Cesium-137 by GEA uci/g 97.97 <4.490e-1 5.80e+02 6.330e2 6.063e2 8.74 n/a n/a 1.10
S96T002718 F Pu-239/240 by TRU-SPEC Resin uCi/g 97.11 <3.900e-2 1.520 1.530cC .525e0 0.66 n/a 1.020e-1 2.08E+00
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Sample# R A# Anatyte Unit iStandard X Blanki Result Duplicate Average RPD %Spk Rec % Det Limit CotMt ErrX
jS96T002718 F Strontiuu-89/90 High Level yuil/ 1 110.61 8.13e-01 5.90e+02 6.390e2 6.145e21 7.97 jn/ 6.410e-1 1.O1E+00
[S96T002718 F Technetium-99 Lig. Scint. uCi/ 1 104.51 <1.420e-21 <3.52e-02 <3.70E-2 n/a n/at n/a 3.500e-2 6.92E+00

Interstitial Liquid: Interstitial Liquid t

Sampe# R A# Analyte Unit Standard % Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%
S96T000563 TOC by Persulfate/Coutometry ug/mL 96.00 5.000 2.35e+03 2.280e3 2.320e3 3.02 n/a 40.00 n/a
S96T000563 - Tot. Organic Carbon by Coul. ug/mL 103.4 2.00e-01 2.44e+03 2.440e3 2.440e3 0.00 95.50 55.00 n/a
S96T000563 _ % Water by TGA using Mettler X 100.2 n/a 61.32 5.937e1 6.034el 3.23 n/a n/a n/a
S96T000563 DSC Exotherm on Perkin Elmer Joutes/g 95.82 n/a 0.00e+00 0.00 .0c 0.000cC 0.00 n/a n/a n/a
S96T000563 DSC Exotherm Dry Calculated Joutes/g Dry n/a n/a 0.00e+00 .90Woe 0.000c0 0.00 n/a n/a n/S96T000563 _ Strontium-89/90 High Level uCi/mL 99.19 4.00e-03 1.230 6-S44 9.320e1 63.8 / 8.OO0e-3 2.76E+00
S96T000563 Pu-239/240 by TRU-SPEC Resin uCi/mL 93.44 <3.560e-3 8.12e-01 8.3306q 8.230e-1 2.55 n/a 3.800e-2 1.59E+00
S96T000563 0 Silver-ICP-Acid Dil. ug/mL 97.60 <1.000e-2 < 4010 <4 leQOt7 n/a n/a 92.80 4.010 n/a
S96T000563 0 Aluminium-ICP-Acid Dii. uq/mL 96.60 <5.000e-2 < 2040 .<2t MelNI. n n/a 92.80 20.10 n/a
S96T000563 V Arsenic-ICP-Acid Dil. ug/mL 101.0 <1.000e-1 < 404. 4410 Ol n/a n/a 103.8 40.10 n/a
S96T000563 D Boron-ICP-Acid Dil. ug/mL 101.8 <5.000e-2 . 20 g |741 n/a n/a 102.5 20.10 n/a
S96T000563 D Bari um-ICP-Acid Dil. ug/mL 99.40 <5.000e2 <i20.11 . <2.010 n/a n/a 99.00 20.10 n/a
S96T000563 D Beryllium-ICP-Acid Dil. ug/mL 103.8 5"70 j j <2.O0eO n/a n/a 101.8 2.000 n/A
S96T000563 D Bismuth-ICP-Acid Dil. ug/mL . 99.80 sK40006e < 400 <4.01el n/a n/a 95.50 40.10 n/a
S96T000563 D Calcium-ICP-Acid Dii. ug/mL 99.60 %T.000C 1. 40% <4.Ole n/a n/a 99.00 40.10 n/a
S96T000563 D Cadmium-ICP-Acid Dii. ug/mL0-.8 4 Ce 3 .2.000 <2.00cC n/a n/a 98.00 2.000 n/a
S96T000563 D Cerium-ICP-Acid Dit. ug/mL 41100e-4 <A0.e1 ' 40.10 '4.01e n/a 96.50 40.10 n/a
S96T000563 D Cobalt-ICP-Acid Dit. ug/mL 7: 100.2 .<2.000e-2 < 8.020 <8.02eC n/a n/a 97.00 8.020 n/a
S96T000563 0 Chromium-ICP-Acid Dil. uT/mL 3|*;10> <1.000ey < 4.010 <4.01eO n/a n/a 98.50 4.010 n/a
5961000563 0 Copper-ICP-Acid Oil. ug/mL >2:400.6 <1.000e-2 < 4.010 <4.01eC n/a n/a 99.80 4.010 n/aS96T000563 D Iron-ICP-Acid D il .. 00 3 4 ,c5Oe-2 < 20.10 <2.Olcl n/a / 105.2 20.10 n/a
S96T000563 0 Potassium-ICP-Acid Dil. 41,M - 97.. ,O .000.-1 5.48e+02 5.640e2 5.560e2 2.88 96.40 200.0 n/a
596T000563 -6 Lanthanum-ICP-Acid Di. .IO/mL G10.8 <5.000e-2 < 20.10 <2.Olel n/a n/a 101.0 20.10 n/a
S96T000563 D Lithium-ICP-Acid Dil. : g+.t a/mL 97.00 <1.000e-2 < 4.010 <4.01ec n/a n/a .92.00 4.010 n/a
S96T000563 0 Magnesium-ICP-Acid OIL t/mL 96.80 <1.000e-1 < 40.10 <4.Olcl n/a n/a 93.80 40.10 n/a
S96T000563 0 Manganese-ICP-Acid.:it s:.ZgaL . 100.2 <1.000e-2 < 4.010 <4.01eC n/a n/a 99.30 4.010 n/a
S96T000563 0 MoLybdenum-ICP-Avid Di. $ 3miE 99.20 <5.000e-2 21.30 <2.Olel n/a n/a 96.70 20.10 n a
S96T000563 0 Sodiun-ICP-AcidOilt. ±:. gl 96.60 <1.000e-1 1.03e+05 1.010e 1.0205 1.96 n/a 40.10 n/a
S96T000563 0 Neodaiun-ICP-Acid Oilu : 105.8 <1.000e-1 < 40.10 <4.01el n/a n/a 105.5 40.10 n/a
S96T000563 0 Nickel-ICP-Acid D~i n ug/giL 100.4 <2.000e-2 13.70 1.350e1 1.360e1 1.47 98.60 8.020 n/a
S96T000563 0 Phosphorus-ICP-Acid bit ug/mL 108.8 <2.000e-1 3.71e+02 3.750e2 3.730e2 1.07 115.0 80.20 n/a
596T000563 D Lead-ICP-Acid il ug/mL 100.6 <1.000e-1 < 40.10 <4.01el n/a n/a 99.50 40.10 n/a
S96T000563 D Sulfer-ICP-Acid Dil. ug/mL 98.20 <1.000e-1 2.48e+03 2.5003 2.490e3 0.80 82.70 40.10 n/a
S96T000563 D Antimony-ICP-Acid Dil. ug/mL 94.60 <6.000e-2 < 24.10 <2.41el n/a n/a 90.80 24.10 n/a
S96T000563 D Seteniun-ICP-Acid Dil. uq/mL 102.6 <1.000e-1 < 40.10 <4.Olcl n/a n/a 110.0 40.10 n/a
S96T000563 D Silicon-ICP-Acid Dii. ug/mL 95.20 <5.000e-2 25.80 2.690e1 2.635e1 4.17 95.10 20.10 n/a
S96T000563 D Samarium-ICP-Acid Dil. ug/mL 101.0 <1.000e-1 < 40.10 <4.Olcl n/a n/a 102.0 40.10 r/a
S96T000563 D Strontiu-ICP-Acid Dil. ug/mL 99.40 <1.000e-2 < 4.010 <4.0leO n/a n/a 99.30 4.010 n/a
S96T000563 D Titanium-ICP-Acid Dil. u/ mL 96.60 <1.000e-2 < 4.010 <4.leC n/a a 96.00 4.010 n/a
S96T000563 D Thaitiun-ICP-Acid Dit. ug/mL 95.00 <2.000e-1 < 80.20 <8.02e1 n/a n/a 85.80 80.20 n/a
S96T000563 0 Uranium-ICP-Acid DIR. ug/mL 98.50 <5.000e-1 1.56e+03 1.57043 . .560e3 0.64 102.3 200.0 n/;;
S96T000563 0 Vanadium-ICP-Acid Dil. ug/mL 102.0 <5.000e-2 < 20.10 <2.01e1 n/a n/a 100.0 20.10 n/a
S96T000563 D Zinc-ICP-Acid DiL. ug/mL 100.6 <1.000e-2 < 4.010 <4.0leO n/a n/a 97.50 4.010 n/a
S96T000563 D Zirconium-ICP-Acid Dii. ug/mL 99.80 <1.000e-2 3.36e+02 3360e2 3.360c2 0.00 100.6 4.010 n/a
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Sampte# R A# Analyte Unit Standard % Blank Result DuDlicate Average RPD % Spk Rec % Det Limit Count Err%
S96T000563 Sulfate by IC-Oionex4000i/4500 ug/mL 95.56 <1.360e-1 7.76e+03 7.610e3 7.690e3 1.95 98.89 288.2 n/a
S96T000563 Phosphate-IC-Dionex 4000i1/4500 ug/mL 96.89 <1.190e-1 6.49e+02 6.090e2 6.290e2 6.36 97.80 252.2 n/a
S96T000563 Oxalate by IC - Dionex 4000i ug/mL 95.09 <1.050e-1 3.08e+03 3.090e3 3.090e3 0.32 98.43 222.7 n/a
S96T000563 Nitrate-IC - Dionex 4000i/4500 ug/mL 93.97 2.05e-01 1.17e+03 1.140e3 1.150e3 2.60 94.46 296.9 n/a
S96T000563 Nitrite-IC - Dionex 4000i/4500 ug/mL 97.95 <1.070e-1 2.91e+04 2.830e4 2.870e4 2.79 102.6 226.9 n/a
S961000563 Fluoride-IC-Dionex 4000i/4500 ug/mL 95.42 <1.300e-2 2.36e+02 2.300e2 2.328e2 2.58 108.5 27.57 n/a
S96T000563 Chloride-IC-Dionex 4000i/4500 ug/mL 90.38 5.55e-01 3.04e+02 3.260e2 3.151e2 6.98 91.65 36.06 n/a
S96T000563 Cesium-137 by GEA uCi/mL 95.94 <4.940e-4 1.54e+02 1.530e2 1.535e2 0.65 n/a n/a 0.200
S96T000563 I Cobalt-60 by GEA u Ai/g 96.11 <6.530e-4 <8.45e-03 1.240e-2 n/a n/a n/a 8.000e-3 n/,

Potential Organic Layer: Potential Organic Layer

Sarple# R A# Anatyte Unit Standard % Blank Result Dujj6 't. Average RPD % Spk Rec % Det Limit Count Err%
S96T001567 TOC by Persulfate/Coutometry u /ML 94.03 3.000 3.08*+04 3.AS0e4 3.280e4 12.2 n/a 40.00 n/a
S96T001567 % Water by TGA using Mettler % 103.7 n/a 7L54 6.752e1 6.955e1 5.84 n/a n/a n/a
S96T001567 DSC Exotherm Dry Calculated Joules/g Dry n/a n/a.7.06,e+O .46fe2 77e2 40.7 n/a n/a n/a
S96T001567 DSC Exotherm using Mettler Joules/q 113.9 n/a 15e242 1.788e2 40.7 n/a n/f n/a
S96T002634 Pu-239/240 by TRU-SPEC Resin uCi/ 99.21 <3.100w.2 6.4le-0t 6.3W4e1 6.360e-1 1.57 n/a 4.600e-2 2.OOE+00
S96T002634 Pu-238 by Ion Exchange uCi n/a <3.fe-F 2' -T .1e-i 2.01Cc-i 0.50 j/l 4.600e-2 2.78E+00
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Table 3: Interim Results for Tank 241-C-106 Grab Samples
C-106 GRAB

RISER: 7
SEGMENT #: 6C-96-11

SEGMENT P

' I .

ORTION: Centr fuced Solids (Grab Sample)

Sample# R A# Analyte Unit Standard % Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%
S96T001674 % Water by Gravimetric % 100.8 n/a 12.40 1.090e1 1.165e1 12.9 n/a 1.000e-2 n/a
S96T001674 Volume % Solids % n/a n/a 59.50 n/a n/a n/a n/a n/a n/a
S96T001674 % Water by TGA using Mettler % 99.93 n/a 9.630 8.430eC 9.030e0 13.3 n/a n/a n/a
S96T001674 DSC Exotherm Dry Calculated Joutes/g Dry n/a n/a 21.66 .1: I 7.108el 13 9  n/a n/a n/a
S96T001674 DSC Exotherm using Mettler Joules/g 97.72 n/a 19.70 1._96_2 6.465el 139 n/a n/a n/a
S96T001674 Bulk Density of Sample g/mL . n/a n/a 1.450 ni/, n/a n/ n/a 5.000e-1 n/a

Control Sanme: Control Sample ...... .. ...

Sample# R A# Analyte Unit Standard % Blank Resut Dt Icae Average RPD % Spk Rec % Det Limit Count Err%
S96T001676 - % Water by TGA using Mettler % 102.3 a 40.05 3.9407 3.976el 1.46 n/a n/a n/a
S96T001676 DSC Exotherm Dry Calculated Joutes/g Dry n/a /a 2.42 2.278e2 2.351e2 6.21 n/a n/a n/a
S96T001676 DSC Exotherm using Mettler Joules/g 112.1 n/a 1.46#+02 1.372e2 I.416c2 6.21 n/a n/a n/a
S96T001678 F Alpha of Digested Solid uCi/g 102.3 4.100e-2 .1.500 1.620eC 1.560e 7.69 91.09 6.100e-2 9.65E+00
S96T001678 F A-241 by Extraction uCi/q 97.13 5.1 - 7.03e 01 7.150e-1 7.090e-1 1.69 n/a 6.100e-2 2.64E+00
S96T001678 F Cobatt-60 by GEA uCi/jg 9972 <2.2ge-2 02.936 3.200e0 3.068e0 8.47 n/a n/a 23.9
S96T001678 F Cesium-137 by GEA uCi/ 100.9 <5.540e-1 9.35e+03 8.370e3 8.860e3 11.1 n/a n/a 0.340
S96T001678 F Pu-239/240 by TRU-SPEC Resin uCi/. <1.710-2 7.75e-01 7.650e-1 7.700e-1 1.30 n/a 4.900e-2 2.01E+00
S96T001678 F Strontium-89/90 High Level u1i/j 102.4 7.55e-D1 3.83e+02 3.810e2 3.82Cc2 0.52 n/a 2.36Cc-i 7.89E-01
S96T001678 F [ Technetium-99 Lig. Scint. ai n/a n/a n/a n/a n/a 1.800e-2

Decanted Suernate (Liquid Grab Sludge): Decant d Superniii. - Liquid Grah S Ludge)

Saple# R A# Analyte Unit Standard % Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%
S96T001675 % Water by Gravimetrfc 98.82 n/a 78.20 7.830e1 7.825el 0.13 n/a 1.000e-2 n/a
S96T001675 Specific Gravity. ... 102.1 n/a 1.153 1.138eC 1.145e0 1.31 n/a 1.000e-3 n/a
S96T002024 Specific Gravity. ,: .G.97.74 n/a 1.195 1.195eC 1.195e 0.00 n/a 1.000e-3 n/a
S96T002024 :H Direct p n/a . n/a 10.15 n/a n/a n/a n/a 1.000e-2 n/a
S96T002024 Sulfate by IC-DioT4060i/4500 ug/mL 101.6 <1.360e-1 6.69e+03 7.2003 6.940e3 7.34 112.2 151.0 n/a
S96T002024 Phosphate-IC-DioneX4O00i1/450O uq/mL 103.5 <1.190e-1 4.42e+02 4.800e2 4.609e2 8.24 101.3 132.1 n/a
S96T002024 Oxalate by IC - Dione".4000i ug/mL 103.2 <1.050e-1 3.18e+03 3.450e3 3.310c3 8.14 106.3 116.7 n/a
S96T002024 Nitrate-IC - Dionex 40Di/4500 uq/mL 103.1 <1.400e-1 9.81e+02 1.010e3 9.955e2 2.91 97.23 155.5 n/a
S961002024 Nitrite-IC - Dionex 4000i/4500 ug/mL 103.5 <1.070e-1 2.59e+04 2.790e4 2 .690 7.43 134.9 118.9 n/a
s96002024 -Fluoride-IC-Dionex 4000i/4500 ug/mL 98.98 <1.300e-2 2.01e02 2.0902 32051e2 3.90 127.5 14.44 /
S96T002024 Chloride-IC-Dionex 4000i/4500 ug/mL 99.75 <1.70Ce-2 2.58e+02 2.660e2 2.619e2 3.05 97.85 18.89 n/a
S96T002024 I Cesium-137 by GEA uCi/mL 90.88 <2.680e-3 1.28e+02 1.27Cc? 1.275c2 0.78 na n/a 0.140
S96T002024 I Cobalt-60 by GEA uCi/mL 93.30 <8.670e-4 <4.63e-03 <4.49e-3 n/a n/a n/a 5.OOne-3 n/a
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Filtered C

13
I

0

entrifuged So ids: Filtered Centrifuged Solids

Sample# R A# Analyte Unit Standard % Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%
S96T001685 % Water by TGA on Perkin Elmer % 99.39 n/a 32.54 3.129e1 3.191e1 3.92 n/a n/a n/a
S96T001685 DSC Exotherm on Perkin Elmer aoules/g 100.3 n/a 0.00e+00 0.000eO 0.000e0 0.00 n/a n/a n/a

S96T001685 DSC Exotherm Dry Calculated Joules/g Dry n/a n/a 0.00e+00 0.000e0 O.OOOeO 0.00 n/a n/a n/a
S96T001686 TOC by Persulfate/Coulometry ug/ 94.03 3.000 2.00e+04 1.730e4 i 1.860e4 14.5 n/a 40.00 n/a
S96T001686 TIC by Acid/Coulametry ug/ 93.68 3.00e-01 2.32e+04 2.280e4 2.300e4 1.74 n/a 5.000 n/a
S96T001687 % Water by Gravimetric % 98.99 n/a 34.10 3.410el _ .410e1 0.00 n/a 1.000e-2 n/a
S96T001688 pH on SST Samples pH n/a n/a 10.42 n/a n/a n/a n/a 1.000e-2 n/a
S96T001689 F Alpha of Digested Solid uCi/g 102.3 <4.100e-2 1.680 1.840eC 1.760e0 9.09 93.31 1.130e-1 1.23E+01
S96T001689 F Am-241 by Extraction uCi/q 97.13 <1.310e-2 1.030 9AO6t1 1.005e0 4.98 n/a 9.800e-2 2.85E+00
S96T001689 F Cobalt-60 by GEA uCi/g 99.72 <2.200e-2 <3.03e-01 <4Z 3 n/a n/a n/a 3.030e-1 n/a
S96T001689 F Cesium-137 by GEA uci/q 100.9 <5.540e-1 4.83e+02 5 ,090e2 ::4.959e2 5.24 n/a n/a 0.990
S96T001689 F Pu-239/240 by TRU-SPEC Resin uCi/g 100.3 <1.710e-2 9.QTqMe 9.aAe-t.9.130e-1 2.74 n/a 7.400e-2 2.18E+00
S96T001689 F Strontiun-89/90 High Level uCi/q 102.4 7.55e-01 4.87etO : 5.230e2 :,:.5.050e2 7.13 n/a 4.360e-1 9.54E-01
S96T001689 F Technetium-99 Lig. Scint. uCi/g n/a n/a i: . n/a n/a n/a 3.200e-2
S96T001690 A Silver -ICP-Acid Digest ug/j 90.20 <1.000e-2 . ;).96e3 1250*3 1.600e3 44.2 139.0 3.830 n/a
S96T001690 A Atuminium -ICP-Acid Digest ug/ 91.40 1. 09eO 4 30 1e+04 3.7704 3.790e4 1.06 130.2 19.10 n/a
S96T001690 A Arsenic -ICP-Acid Digest yg 93.80 -,ri00ekV < 1 8.30..'3.93e1 n/a n/a 90.50 38.30 n/a
S96T001690 A Boron -ICP-Acid Digest ug/ 97.60, .. 50e-0 1 280 ::2!B.070c1 2.825e1 17.3 90.36 19.10 n/a
S96T001690 A Barinum -ICP-Acid Digest uq/ 9400 6.OOO&e2 :2.22t42 2.190e2 2.205e2 1.36 90.42 19.10 n/a
S96T001690 A Beryllium -ICP-Acid Digest ug/g Z700 71.17 0 <1.97eO n/a n/a 97.50 1.910 n/a
S96T001690 A Bismuth -ICP-Acid Digest uq/q v.91.20 c YQOe-1 c.I':38.30 <3.93el n/a n/a 91.10 38.30 n/a
S96T001690 A Calcium -ICP-Acid Digest ug/g 91.6D . 1.28i-01 2.65e+03 2.500e3 2.580e3 5.83 84.64 38.30 n/a
S96T001690 A Cadmium -JCP-Acid Digest uq/a 8960 <5.000"3 23.90 2.480e1 2.435el 3.70 88.24 1.910 n/a
S96T001690 A Cerium -ICP-Acid Digest ug/ .100 <1.OOOe-1 1.41e+02 1.520e2 1.465e2 7.51 94.62 38.30 n/a
596T001690 A Cobalt -ICP-Acid Digest uQ/jtt: r 02740 EA 00e-2 < 7.660 8.350e0 n/a n/a 90.60 7.660 n/a
S96T001690 A Chromium -ICP-Acid Digest tnW I : 400 <1.000e-2 5.28e+02 5.380e2 5.330e2 1.88 90.42 3.830 n/a
S96T001690 A Coer -ICP-Acid Digest u u/L. 92A0 1.10e-02 95.60 9.420e1 9.490e1 1.48 89.50 3.830 n/a
S96T001690 A Iron -ICP-Acid Digest >:. ug/g / 90.80 5.00e-02 4.59e+04 5.740e4 5.160e4 22.3 81.64 19.10 n/a
S96T001690 A Potassiun -ICP-Acid D~igest !aLag/q93.00 <5.000e-1 5.53e+02 5.140e2 5.335e2 7.31 96.10 191.0 n/a
S96T001690 A Lanthanum -ICP-Acid:*ga:s ig4- 94.40 <5.000e-2 49.60 4.780e1 4.870e1 3.70 91.60 19.10 n/a
S96T001690 A Lithium -ICP-Aci4Diut:gM0 zqe 95.20 <1.000e-2 < 3.830 <3.93e0 n/a n/a 92.00 3.830 n/a
S96T001690 A Magnesium -ICPMttd Deiat .: §-.86.40 <1.000e-1 2.50e+02 2.640e2 2.570e2 5.45 85.64 38.30 n/a
S96T001690 A Manganese -ICP-AdDiefl oli 90.80 <1.000e-2 3.21e+03 3.270e3 3.240e3 1.85 102.1 3.830 n/a
S96T001690 A Molybdenum -ICP-Awld.igi; ug/j 91.40 <5.000e-2 < 19.10 <1.97el n/a n/a 89.50 19.10 n/a
S96T001690 A Sodium -ICP-Acid DUle.t .L u/9 103.6 8.77e-0i 1.08e+05 1.080e5 1.080e5 0.00 n/a 38.30 n/a
S96T001690 A Neodymim -ICP-Acid Digest ug/g 93.80 <1.000e-1 1.28e+02 1.250e2 1.265e2 2.37 91.22 38.30 n/a
S96T001690 A Nickel -ICP-Acid Diqett u/ 91.80 <2.000e-2 5.15e+02 5.180e2 5.165e2 0.58 91.10 7.660 n/a

T96T001690 A Phosphorus -1CP-Acid Digest ug/ 96.80 <2.000e-1 1.76e+03 1.810e3 1.780e3 2.80 110.1 76.60 n/a
S96T001690 A Lead -ICP-Acid Digest Ug/g 86.80 <1.000e-1 1.90e+03 1.950e3 1.920e3 2.60 89.66 38.30 n/a
S96T001690 A Sulfur -ICP-Acid Digest ug/j 90.20 <1.000e-1 9.18e+02 9.380e2 9.280e2 2.16 93.06 38.30 n/a
S96T001690 A Antimony -ICP-Acid Digest uq/q 93.40 <6.000e-2 < 23.00 <2.36e n/a n/a 92.50 23.00 n/a
S96T001690 A Seleniun -ICP-Acid Digest ug/g 88.60 <1.000e-1 < 38.30 <3.93el n/a n/a 89.50 38.30 n/a
S96T001690 A Silicon -ICP-Acid Digest u/ a 125.0 7.70e-01 2.16e+04 2.050e4 2.100e4 5.23 72.84 19.10 n/a
S96T001690 A Samarium -ICP-Acid Digest Lug/ 92.60 <1.000e-1 < 38.30 <3.93c1 n/a n/a 91.10 38.30 n/a
S96T001690 A Strontium -ICP-Acid Digest uq/ a 92.40 <1.000e-2 20.10 2.000el I . 2.005el 0.50 89.04 3.830 n/a
S96T001690 A TitaniuM-ICP-Acid Digest ug/ 86.20 <1.000e-2 87.40 8.750e1 8.745e 0.11 83.24 3.830 n/a
S96T001690 A Thaltium -ICP-Acid Digest uq/q 86.00 <2.000e-1 < 76.60 <7.87el n/a /a 85.00 76.60 n/a
S96T001690 A ,Uranium -ICP-Acid Digest ug/j 91.20 <5.000e-1 5.78e+02 5.88Ce2 5.830e2 1.72 87.90 191.0 n/a
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Sample# R A# Analyte Unit Standard % Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%
S96T001690 A Vanadiun -ICP-Acid Digest uq/g 111.0 <5.000e-2 < 19.10 <1.97e1 n/a n/a 89.10 19.10 n/a
S96T001690 A Zinc -ICP-Acid Digest ug/g 87.40 1.10e-02 62.30 8.740e1 7.485e1 33.5 87.56 3.830 n/a
S96T001690 A Zirconium -ICP-Acid Digest uq/g 99.20 <1.000e-2 1.62e+02 4.310e2 2.965e2 90.7 119.5 3.830 n/a
S96T001691 W Chloride-IC-Dionex 4000i/4500 Og/g 91.39 <1.700e-2 <1.24e+04 <1.22e4 n/a n/a n/a 1.240e4 n/a
S96T001691 W Fluoride-IC-Dionex 40001/4500 ug/g 95.42 <1.300e-2 <9.51e+03 <9.34e3 n/a n/a n/a 9.510e3 n/a
S96T001691 W Nitrite-IC - Dionex 40001/4500 ug/g 93.80 <1.070e-1 <7.83e+04 <7.69e4 n/a n/a n/a 7.830e4 n/a
S96T001691 L Nitrate by IC-Dionex4000i/4500 uy/g 93.81 <1.400e-1 2.18e+07 2.430e7 2.30Ce7 10.8 W/ 1.020e5 n/a
S96T001691 Oxatate by IC - Dionex 40001 uy/j 96.12 1.56Cc-i 1.40e+05 1.190e5 1.290e5 16.2 n/a 7.680e4 n/a
S96T001691 i Phosphate-IC-Dionex 40001/4500 lu/q 95.79 <1.190e-1 <8.70e+04 <8.54e4 n/a n/a n/a 8.700e4 n/a
S96T001691 W Sulfate by IC-Dionex4000i/4500 ]u/g I 95.09 <1.36Ce-1 <9.94e+04 <9.6e4 n/a n/a n/a 9.940W4 n/a

Interstitial Liquid: Interstitial Liquid

Sample# R A# Analyte Unit Standard % Blank Rns. Duplict0 Average RPD % Spk Rec % Det Limit Count Err%
S96T001681 TOC by Persutfate/Coulometry ug/mL 93.36 6.500 1.64e+03 1.620e3 1.630e3 1.23 n/a 40.00 n/a
S96T001681 Tot. Organic Carbon by Coul. ug/mL 93.36 1.300 ::.::2.06e+03 . 08e3 .2.070e3 0.97 96.30 55.00 n/a
S96T001681 % Water by TGA on Perkin Elmer % 99.27 n/a 48.47 4. 1 4.642e1 8.83 n/a n/a n/a
S96T001681 DSC Exotherm Dry Calculated JouLes/g Dry n/a n/aJ .27 1.027e 1.027e1 0.00 n/a n/a n/a
S96T001681 DSC Exotherm using Mettler Joukes/g 101.6. n/a W .500 5.500e0 5.500e0 0.00 n/a n/a n/a
S96T001681 Strontium-89/90 High Level uci/mL n/a nM 6.7le01 .680e-1 6.690e-1 0.45 n/a 8.000e-3 3.75E+00
S96T001681 Pu-239/240 by TRU-SPEC Resin uCi/mL 98.69 -(.670e2: 8.406-0t 8.340e-1 8.370e-1 0.72 n/a 4.900e-2 1.88E+00
S96T001681 D Siiver-ICP-Acid DiL. uO/mL 4.G 0 <4.01e0 n/a n/a 93.80 4.010 n/a
S96T001681 D Atuminiun-ICP-Acid Dil. uq/mL 98.20 <5.00Qe-2 < 20.10 <2.OleI a a 96.00 20.10 a
S96T001681 D Arsenic-ICP-Acid Dil. ug/mL . 102.2 <1.000e-1 < 40.10 <4.01el n/a n/a 105.7 40.10 n/a
S96T001681 D Boron-ICP-Acid Dit. ug/mL 101.o <5.00e02 < 20.10 <2.Olel n/a n/a 101.3 20.10 n/a
S96T001681 D Baritn-ICP-Acid Dii. ug/mL .20 <5Mf00e2 < 20.12 <2.Olel n/a n/a 99.80 20.10 n/a
S96T001681 D Serylliun-ICP-Acid Dil. / 2.8 5000e-3 < 2.000 <2.OOeO n/a n/a 101.5 2.000 n/a
S96T001681 D Bismuth-ICP-Acid Dil. q/fj, 99.60 <1.000e-i < 40.10 <4.O1el n/a n/a 90.80 40.10 n/a
S96T001681 D Caiciwn-ICP-Acid DiL. uq/mli 97460 <1.000e-1 < 40.10 <4.O1el n/a n/a 97.30 40.10 n/4
S96T001681 D Cadmitm-ICP-Acid Di. . uq/mL 99.80 <5.000e-3 < 2.000 <2.00Ce n/a n/a 96.00 2.000 n/a
S96T001681 D Crilun-ICP-Acid Di. 1/.: 101.6 <1.000e-1 < 40.10 <4.01el n/a n/a 99.30 40.10 n/a
S96T001681 D Cobalt-ICP-Acid OiL, Od/mL 101.8 <2.000e-2 < 8.020 <8.02eC n/a n/a 98.00 8.020 n/a
S96T001681 D Chromiun-CP-Ac: D . u/il 100.6 <1.000e-2 < 4.010 <4.0leO n/a n/a 98.30 4.010 n/a
S96T001681 D Copper-ICP-AcidO{il. ta/m 100.6 <1.000e-2 < 4.010 <4.01eO n/a n/a 99.80 4.010 n/a
796001681 7 lron-!CP-Acid Dil. WO/L 100.0 <5.000e-2 < 20.10 <2.01el n/a n/a 101.8 20.10 n/a
S96T001681 0 Potassi=n-ICP-Acid Oil. ug/mL 101.2 <5.000e-1 5.41e+02 5.330e2 5.370e2 1.49 98.30 200.0 n/a
S96T001681 D Lanthanun-ICP-Acid lt. uq/niL 98.60 <5.000e-2 < 20.10 <2.01e1 n/a n/a 98.50 20.10 n/a
S96T001681 D Lithium-ICP-Acid bi,. ug/mL 100.4 <1.000e-2 < 4.010 <4.0leO n/a n/a 95.50 4.010 n/a
S96T001681 D Magnesiun-ICP-Acid Di:. ug/mt 98.20 <1.000e-1 < 40.10 <4.Olel n/a n/a 94.80 40.10 n/a
S96T001681 D Manganese-ICP-Acid Dil. ug/jL 100.0 <1.000e-2 < 4.010 <4.01eO n/a n/a 98.00 4.010 n/a
S96T001681 D Molybdenum-ICP-Acid Dil. uq/mL 101.8 <5.000e-2 < 20.10 <2.01el n/a n/a 104.0 20.10 n/a
S96T001681 D Sodium-ICP-Acid DiL. ug/mI 99.40 <1.000e-1 9.91e+04 9.560e4 9.740e4 3.60 n/a 40.10 n/a
S96T001681 D Neodymium-ICP-Acid DiL. ug/mL 99.80 <1.000e-1 < 40.10 <4.01l n/a n/a 104.7 40.10 n/a
S96T001681 D Nicket-ICP-Acid DiL. ug/mL 99.80 <2.000e-2 11.50 1.130e1 1.140e1 1.75 96.60 8.020 n/a
S96T001681 D Phosphorus-ICP-Acid Dit. ug/mL 102.0 '2.000e-1 2.66e+02 2.75e2 2.705e2 3.33 103.1 80.20 n/a
S96T001681 D Lead-ICP-Acid Dit. ug/mL 99.20 <1.000e-1 < 40.10 <4.01el n/a n/a 98.30 40.10 n/a
S96T001681 D SuLfer-ICP-Acid Dii. uq/mL 100.2 <1.000e-1 2.24e+03 2.150e * 2.200e3 4.10 79.60 40.10 n/a
S96T001681 D Antimony-ICP-Acid Dit. ug/mL 95.40 <6.000e-2 < 24.10 <2.41e1 n/a n/a 91.00 24.10 n/a
S96T001681 D Selenium-ICP-Acid Oil. ug/mL 103.6 <1.000e-1 < 40.10 <4.01el n/a n/a 118.7 40.10 n/a
S96T001681 D Silicon-ICP-Acid Dil. ug/mL 95.40 <5.OOFe-2 27.50 2.040c1 2.395e1 29.6 92.90 20.10 n/a
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S96T001681 D Samarium-ICP-Acid DiL. ug/mL 99.60 <1.000e-1 < 40.10 <4.Olel n/a n/a 102.5 40.10 n/a
S96T001681 D Strontium-ICP-Acid DiI. ug/mL 99.20 <1.000e-2 < 4.010 <4.01e0 n/a n/a 99.50 4.010 n/a
S96T001681 D Titanium-ICP-Acid DiL. u/la 98.20 <1.000e-2 < 4.010 <4.0leO n/a n/a 97.50 4.010 n
S96T001681 D Thalliun-ICP-Acid DiL. / 96.00 <2.000e-1 < 80.20 <8.02e1 n/a n/a 92.00 80.20 n/a
S96T001681 D Uraniun-ICP-Acid Dii. ug/mL 96.60 <5.000e-1 1.60e+03 1.500e3 1.550e3 6.45 98.85 200.0 n/a
S96T001681 0 VanaditM-ICP-Acid Dii. ug/mL 101.2 <5.000e-2 < 20.10 <2.01el n/a n/a 99.30 20.10 n/a
S96T001681 D Zinc-ICP-Acid DiI. ug/mL 102.2 <1.000e-2 < 4.010 <4.01e0 n/a n/a 97.50 4.010 n/a
S96T001681 D Zirconium-ICP-Acid Di. 2aa 98.60 <1.000e-2 3.30e+02 3.190e2 3.245e2 3.39 98.70 4.010 n/a
S96T001681 lCesiuu-137 by GEA uCi/mL 97.05 1.Oe-03 1.21e+02 1.210e2 1.210e2 0.001 / / 0.140
S96T001681 I Cobalt-60 by GEA uCi/mL I 97.28 <3.260e-4 <5.05e-03 <4.80e-3 n/a n/a n/a 5.000e-3 n/a

Potentiat Organic Layer: Potential Organic Layer

Sample# R A# Analyte Unit Standard % Blank Rqstit Dup4ltM Average RPD % Spk Rec % Det Limit Count Err%
S96T001679 TOC by Persulfate/Coulometry ug/mL 94.03 3.000 2.4&+04 2.200e4 2.340e4 12.0 n/a 40.00 n/a
S96T001679 % Water by TGA using Mettler % 101.2 n/a 283? 34 134e1 )986e1 9.95 n/a n/a n/a
S96T001679 DSC Exotherm Dry Calculated Joules/g Dry n/a n/a O.O0e*ft U.OWQ 0.000e0 0.00 n/a n/a n/a
£96T001679 DSC Exotherm using Mettler Joules/g 93.85 ,/, 0a Oe+a0 0.000W- 0.000e0 0.00 n/a n/a n/a
S96T002635 Pu-239/240 by TRU-SPEC Resin uC1/q 99.21 <3 !J- 3T!Sf- 3.570e-1 3.600e-1 .67 n/a 2.800e-2 2.19E+00
£961002635 Pu-238 by Ion Exchange /n/a 4.Oe- 1.12001 .OOOe-1 1.060e-1 11.3 n/a 2.800e-2 3.22E+00
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Table 3: Interim Results for Tank 241-C-106 Grab Samples
C-106 GRAB

RISER: 7
SEGMENT #: 6C-96-12

SEGMENT PORTION: Supernate

r
4

Sample# R A# Analyte Unit Standard % Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%
S96T001023 % Water by Gravimetric % 102.2 n/a 79.00 7.900e1 7.900e1 0.00 n/a 1.000e-2 n/a
S96T001023 TOC by Persulfate/Coulometry ug/mL 91.36 2.800 1.97e+03 2.090e3 2.030e3 5.91 n/a 40.00 n/a
S96T001023 Tot. Organic Carbon by CouL. ug/mL 99.70 <5.000 2.49e+03 2.540e3 2.520e3 1.99 97.30 55.00 n/a
S96T001023 Tot. Inorg. Carbon by CouL. uq/mL 103.2 <5.000 2.43e+04 .:U e4 2.440e4 1.23 99.00 105.0 n/a
S96T001023 % Water by TGA using Mettler % 102.2 n/a 79.05 -_____ :. 7.927e1 0.52 n/a n/a n/a
S96T001023 Specific Gravity SP.G. 98.45 n/a 1.173 1- 93eW 1.183e0 1.69 n/a 1.000e-3 n/a
S96T001023 PH Direct pH n/a n/a 10:4 1 32461-: 1.024el 0.06 n/a 1.000e-2 n/a
S96T001023 Annonia by ISE-Std Additions ug/mL 96.84 3.100 <+::+1 -5 n/a n/a 99.00 5.000. n/a
S96T001023 DSC Exotherm Dry Calculated Joules/g Dry n/a n/a 0.006, %0000cC :o000e 0.00 n/a n/a n/a
S96T001023 1 DSC Exotherm using Mettler Joutes/g 108.3 n/a :.0,0efe0 7-1fl055 0.0OOeO 0.00 n/a n/a n/a
S96T001023 D Silver-ICP-Acid DiL. ug/mL 100.8 <1.000e 2 9.210 9.930&0 9.570e0 7.52 87.10 6.010 n/a
S96T001023 D Atuminium-ICP-Acid Dil. ug/mL 98.40 5 00064e- < 30.00 M:300e1 n/a n/a 95.90 30.10 n/a
S96T001023 0 Arsenic-ICP-Acid OiL. ug/mL 103.8 , 500ei < W4:10 <,k6.01el n/a n/a 100.4 60.10 n/a
S96T001023 0 Aoron-ICP-Acid Dii. u /mL 100.4 :::%5.000esZ ' 30;:001 <3.O0el n/a n/a 98.30 30.10 n/........a
S96T001023 r Barium-ICP-Acid Dil. ug/mL .::4a.6 4 |0 0c cm 30:00| <3.O0e1 n/a n/a 95.80 30.10na
S96T001023 D Servtliun-ICP-Acid Oil. ug/mL .s .v.. 104.0 <5AU0e-3 .23.0001 <3.00e n/a n/a 99.40 3.000 n/aS 4
S96T001023 D Bisrmth-ICP-Acid DiI. ug/mL 1 1 2O0e 1 < 60.10 <6.Olel n/a n/a 102.6 60.10 n/a
596T001023 D Catciu-ICP-Acid Dil. uq/mL A 7.:Z.6 <1.00Q6 < 60.10 <6.01el n/a n/a 102.1 60.10 n/a
S96T001023 I Cad I iu-ICP-Acid Dit. ug/mL -102.8 <5-.000e-3 < 3.000 <3.00cC n/a n/a 98.80 3.000 n/a
S96T001023 0 Cerinm-ICP-Acid Dil. uq/mL : 101.8 < o000e-I < 60.10 <6.Olel n/a n/a 101.9 60.10 Jn/
S96T001023 D Cobat-ICP-Acid Oil. g/.L .. _. t0t4 .00-2 < 12.00 <1.20e1 n/a n/a 99.80 12.00 n/a
S96T001023 D Chroniu-ICP-Acid DiL. .. ug/mi n. 10/ <1.000,-2 < 6.010 <6.1OeO n/a n/a 100.1 6.000 n/a
S96T001023 D Copper-ICP-Acid Dil. ug/mL 104.2 <1.000e-2 < 6.010 <6.010 - n/a n/a 96.30 6 .0101 nta
S967001023 D Iron-ICP-Acid Oil...::....4q/mL 103.2 <5.000e-2 < 30.00 <3.00el n/a n/a 99.30 30. 10' na
S96T001023 ID Potassita-ICP-Acid:0 O.... U/mL 103.4 <5.000e-1 6.94"+02 7.880e2 7.410e2 12.7 107.3 300.0 n/a
S96T001023 ID Lanthanun-ICP-AMd DiN,. ug 103.6 <5.000e-2 < 30.00 <3.00e1 n/a n/a 97.80 30.10. n,
S96T001023 D Lithium-ICP-Advdil.:<:,:.. /m!L: 99.60 <1.000e-2 < 6.010 <6.01e n/a n/a 96.80 6.010 n/a
S96T001023 0 Magnesim-ICP-Ac:4t0ilaT: .:>i> 97.60 <1.000e-1 < 60.10 <6.01el n/a n/a 95.00 60.10 n/a
S96T001023 D Manganese-ICP-AcISK0MI. K;Ksug/mL 100.6 <1.000e-2 < 6.010 <6.01eO n/a n/a 94.60 6.010 n/a
5961001023 D Molybdenum-ICP-Acid2::'IO. uq/L 103.8 <5.000e-2 < 30.00 <3.00el n/a n/a 103.8 30.10 n/a
S96T001023 D Sodium-ICP-Acid Dil::::. ug/mL 98.20 <1.000e-1 1.08e+05 1.040e5 1.060e5 3.77 n/a 60.10 n/a
S96T001023 D Neodymium-ICP-Acid it ug/mL 105.2 <1.000e-1 < 60.10 <6.01el n/a n/a 100.1 60.10 n/a
S96T001023 D Nickel-ICP-Acid Dil. ug/mL 101.6 <2.000e-2 14.00 1.470e1 1.435e1 4.88 98.80 12.00 n/a
S96T001023 D Phosvhorus-ICP-Acid Dil. ug/mL 102.2 <2.000e-1 2.53e+02 2.470e2 2.500e2 2.40 97.30 120.0 n/a
S96T001023 D Lead-ICP-Acid Dil. ug/mL 102.0 <1.000e-1 < 60.10 <6.01el n/a n/a 102.4 60.10 n/a
S96T001023 0 Sulfer-ICP-Acid Dil. ug/mL 98.80 <1.000e-1 2.49e+03 2.450e3 2.470e3 1.62 69.70 60.10 n/a
S96T001023 0 Antinmony-ICP-Acid Oil. ug/mL 96.20 <6.000e-2 < 36.10 <3.61el n/a n/a 96.90 36.10 n/a
S96T001023 D Selenium-ICP-Acid DiL. uq/mL 98.40 <1.000e-1 < 60.10 <6.Olel n/a n/a 99.40 60.10 nLa
S96T001023 0 Siticon-ICP-Acid Dit. ug/mL 99.00 <5.000e-2 < 30.00 <3.00el n/a n/a 99.90 30.10 n/a
S96T001023 D Samariun-ICP-Acid Oil. uq/mL 100.4 <1.000e-1 < 60.10 <6.01el , n/a 95.90 60.10 n/a
S96T001023 D Strontium-ICP-Acid OiL. ug/mL 101.8 <1.000e-2 < 6.010 <6.01eO n/a n/a 96.30 6.010 n/a
S96T001023 D Titanium-ICP-Acid Di. uq/mL 100.4 <1.000e-2 < 6.010 <6.OleO Jna n/a 96.10 6.0101 n/a
S96T001023 D Thaliium-ICP-Acid Di. ug/mL 99.00 <2.000e-1 1.20e+02 <1.20e2 n/a n/a 96.40 120.0 n/a
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Sampte# R A# AnaLyte Unit Standard % Blank Result Duplicate Average RPD % Spk Rec % Det Limit Cownt Err%
S96T001023 D Uranium-ICP-Acid DIR. ug/mL 99.20 <5.000e-1 1.48e+03 1.410e3 1.440e3 4.84 76.80 300.0 n/a
S96T001023 D Vanadium-ICP-Acid Dil. uy/mL 103.4 <5.000e-2 < 30.00 <3.00e1 n/a n/a 99.40 30.10 n/a
S96T001023 D Zinc-ICP-Acid Dil. 101.6 <1.000e-2 < 6.010 <6.0leO n/a n/a 100.6 6.010 n/a
S96T001023 D Zirconium-ICP-Acid Dil. 9/M 102.0 <1.000e-2 3.44e+02 3.330e2 3.385e2 3.25 92.80 6.010 n/a
S96T001023 Sulfate by IC-Dionex4000i/4500 ug/mL 92.08 <1.360e-1 6.54e+03 6.530e3 6.540e3 0.15 93.03 151.0 n/a
S96T001023 Phosphate-IC-Dionex 4000i/4500 ug/mL 89.74 <1.190e-1 8.63e+02 8.450e2, 8.540e2 2.11 81.68 132.1 n/a
S96T001023 OxaLate by IC - Dionex 40001 uq/mL 97.25 <1.050e-1 2.98e+03 2.980e3 2.980e3 0.00 97.25 116.7 n/a
S96T001023 Nitrate-IC - Dionex 40001/4500 ug/mL 93.16 4.44e-01 1.11e+03 1.120e3 1.110e3 0.90 88.27 155.5 n/a
S96T001023 1 Nitrite-IC - Dionex 4000i/4500 ug/mL 92.18 <1.070e-1 2.42e+04 2.400e4 2.410e4 0.83 100.9 118.9 n/a
S96T001023 FLuoride-IC-Dionex 4000i/4500 ug/mL 91.69 <1.300e-2 1.83e+02 1.840e2 1.834e2 0.54 105.1 14.44 n/a
S96T001023 I Chloride-IC-Dionex 4000i/4500 ug/mL 99.49 <1.lOOe-2 3.20e+02 3.1le2 3.187e2 0.94 92.15 36.06 n/a
S96T001024 1 Technetitn-99 Lig. Scint. uCi/ /mL 103.9 <3.650e-4 1.60e-01 4390G-1 3.200e-1 99.8 n/a 2.570e-4 6.80E-01
S96T001024 1 Strontium-89/90 High Level uCi/mL 95.12 8.00e-03 4.84e-01 4.=2Oe-. 4.830e-1 0.41 n/a 2.000e-3 3.01E+00
S96T001024 Pu-239/240 by TRU-SPEC Resin uCi/ML 88.28 <3.120e-3 7.38e-Q1 8.140.-1 7.76e-1 9.79 n/a 3.400e-2 1.67E+00
S96T001024 Cesium-137 by GEA uCi/mL 101.5 c5.810e-5 1.0802:1.1g0e2 i.:90e2 1.83 /a n/a 0.210
S96T001024 I Cobalt-60 by GEA uCi/mL 99.23 <1.990e-5 :T:,*.196-W <W55s n/a n/a n/a 6.000e-3 n/a
S96T001024 I Am-241 by Extraction uCi/mL 80.13 <1.150e-2 * .13e- <. n n/a n/ 1.lOe-2 5.59E+00
S96T001024 I Alpha in Liquid Samples uCi/amL 88.23 <4.980.e3 9,2e-01 8.8Ua-1 9.040e-1 5.31 92.86 1.200e-2 5.11E+00
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Table 3: Interim Results for Tank 241-C-106 Grab Samples
C-106 GRAB

RISER: 7
SEGMENT #: 6C-96-13

SEGMENT PORTION: C)ntr fuaed Solids (Grab S [a)

I
CR

Sample# R A# Analyte Unit Standard % Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%
S96T001030 % Water by Gravimetric % 98.99 n/a 19.30 2.240e1 2.085e1 14.9 n/a 1.000e-2 n/a
S96T001030 Volume % Solids % n/a n/a 6 7.30 n/a n/a n/a n/a n/a n/a
S96T001030 % Water by TGA on Perkin Elmer % 99.16 n/a 9.240 9.480e0 9.360eO 2.56 n/a n/a n/a
S96T001030 DSC Exotherm Dry Calculated Joules/g Dry n/a n/a 2.00e+02 2 2.426e2 35.4 n/a n/a n/a
S96T001030 DSC Exotherm using Mettler Joutes/9 112.1 n/a 1.81e+02 .5R9P2 2.199e2 35.5 n/a n/a n/a
S96T001030 Bulk Density of Sample g/mL n/a n/a 1.520 na n/a n/a n/a 5.000e-1 n/a

Control SaamLeC Control SampLe

Sample# R A# Analyte Unit Standard % Blank Resutt DUpA140ce Average RPD % Spk Rec % Det Limit Count Err%
S96T001034 - % Water by TGA using Mettler % 99.43 n/.a 31.29 3.091+i 3.110el 1.22 n/a n/a n/a
S96T001034 DSC Exotherm Dry Calculated Joules/g Dry n/a n/t 1.27a+62 i .6ie 1.119e2 26.9 n/a n/a n/a
S96T001034 DSC Exotherm using Mettler Joutes/g 100.9 n/a 4Z.40 .6670e 7.705e1 26.9 n/a n/a n/a
S96T001036 F Alpha of Digested Solid uCi/q 114.8 <t.300e-2I 6330 2.420e0 4.375e0 89.4 96.66 1.090e-1 6.97E+00
S96T001036 F Am--241 by Extraction uCi/ t0t.0 <S.S0r2 7t""1.4 1.210Ce 1.335e0 18.7 n/a 1.200e-i 2.62E+00
S96T001036 F Cobatt-60 by GEA uCi/q 01.4 <4.20e-1 <L.7e-01 <5.58e-1' n/a n/a n/a 5.750e-1 n/a
S96T001036 F Cesium-137 by GEA uCi/ 103.2 <4.460e-1 8.99e+02 7.160e2 8.076e2 22.7 n/a n/a 0.810
S96T001036 F Pu-239/240 by TRU-SPEC Resin uCI/q 9790 <1.600$-2 1.200 8.950e-1 1.047eC 29.1 a 6.800e-2 1.82E+00
S96T001036 F Strontiun-89/90 Nigh Level y/j 99.19 6.97erD1 1.24e+03 4.830e2 8.615e2 87.9 n/a 1.870e-1 4.24E-01
S96T001036 F Technetiia-99 Lig. Scint. uctt 102 .9 7.20e-2 3.59e-02 2.410e-2 3.00Ce-2 39.3 n/a 1.700e-2 6.45E+00

Decanted Supe nate (Liquid Grab Sludge): Decant SUpermat. (Liquid ora S udge)

Sample# R A# Analyte Unit Standard % Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%
S96T001032 Specific Gravity n/a n/a I.S. 1.S. n/a n/a n/a 1.000e-3 n/a
S96T002025 Tot. Organic Carbon bg C/t 100.0 1.00e-01 1.95e+03 1.950e3 1.950e3 0.00 103.0 55.00 n/a
S96T002025 pH Direct p:: n/a n/a 10.09 n/a n/a n/a n/a 1.00e-2 n/a
S96T002025 | Pu-239/240 b U - PEC esn 96.33 <3.330e-3 7.73e-01 7.660e-1 7.700e-1 0.91 n/a 3.800e-2 1.66E+00
S96T002025 Sulfate by IC-Diowx4000j/4S00 ug/mL 101.6 <1.360e-1 7.19e+03 7.980e3 7.580e3 10.4 n/a 151.0 n/a
S96T002025 - Phosphate-IC-Dionex 4000i/4500 uq/mL 103.5 <1.190e-1 4.88e+02 5.580e2 5.228e2 13.4 n/a 132.1 n/a
S96T002025 pxatate by IC -Dion.:40001 ug/m 103.2 <1.050e-1 3.11e+03 3.470e3 3.290e3 10.9 n/a. 116.7 n/a
S96T002025 Nitrate-IC - Dionex 45091/4500 uq/mL 103.1 <1.400e-1 9.69e+02 1.100e3 1.030e3 12.7 n/a 155.5 /
S96T002025 Nitrite-IC - Dionex 4000i/4500 uq/mL 103.5 <1.070e-1 2.74e+04 3.050e4 2.9004 10.7 n/a 118.9 n/a
S96T002025 Fluoride-IC-Dionex 40001/4500 ug/ML .98 <1.300e-2 1.91e+02 2.090e2 2.002e2 9.00 n/a 14.44 n/a
S96T002025 I Chloride-IC-Dionex 4000i/4500 ug/mL 99.75 <c.700e-2 2.82e+02 2.930e2 2.872e2 3.83 n/a 18.89 n/a
S96T002025 I Cesium-137 by GEA uCi/mL 90.88 <2.680e-3 1.04e+02 1.050e2 1.045e2 0.96 n/a n 0.160
S96T002025 I Cobalt-60 by GEA uCi/mL 1 93.30 <8.670e-4 <4.03e-03 <4.34e-3 n/a n/a n/a 4.OOnc-3 n/a
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Filtered Centrifuged Solids, Filtered Centrifuged Solids
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Sample# R A# Analyte Unit Standard % Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%
S96T001559 - % Water by TGA on Perkin Elmer % 99.39 n/a 21.28 2.612el 2.370e1 20.4 n/a n/a
S96T001559 DSC Exotherm on Perkin Elmer 5oules/g 100.3 n/a 0.00e+00 0.OOeO 0.OOOeO 0.00 n/a n/a n/a
S96T001559 DSC Exotherm Dry Calculated Joules/g Dry n/a n/a 0.00+00 O.OOOeO 0.000e0 0.00 n/a n/a n/a
S96T001560 TOC by Persulfate/Coutometry ug/g 94.03 3.000 1.60e+04 1.350e4 1.480e4 16.9 77.00 40.00 n/a
S96T001560 _ TIC by Acid/Coutometry ug/g 93.68 3.00e-01 2.64e+04 2.660e4 2.650e4 0.75 103.0 5.000 n/a
S96T001561 - % Water by Gravimetric % 98.65 n/a 25.90 2.670e1 2.630e1 3.04 n/a 1.000e-2 n/a
S96T001562 pH on SST Samples DH n/a n/a 10.67 1.062el 1.064el 0.47 n/a 1.000e-2 n/a
S96T001563 F Alpha of Digested Solid uCi/g 114.8 <6.300e-2 3.610 3.670eC 3.640eC 1.65 108.4 1.100e-1 9.56E+00
S96T001563 F Am-241 by Extraction uCi/ 101.0 <1.280e-2 1.590 1A3f0 1.610eC 2.48 n/a 1.320e-1 2.54E+00
S96T001563 F Cobalt-60 by GEA uCi/g 101.4 <4.120e-1 <6.24e-01 <1.ott n/a n/a n/a 6.240e-1 n/a
S96T001563 F Cesium-137 by GEA uCi/g 103.2 <4.460e-1 8.88e02 8-920e2 8.902e2 0.45 n/a n/a 0.810
S96T001563 F Pu-239/240 by TRU-SPEC Resin uCi/j 97.90 <1.600e-2 00' 1,:e '.1.595e 6.90 n/a 8.500e-2 1.76E+00
S96T001563 F Strontium-89/90 High Level uCi/ 99.19 6.97e-01 6.38t+02 6.S3fl2 :4|6.605e2 6.81 1.860e-i 5.91E-01
S96T001563 F Technetiu-99 Lig. Scint. uCi/j 102.9 <1.620e-2. *4 1Te 02. 3.230e,2 <32670e-2 24.0 n/a 1.500e-2 4.90E-01S96T001564 A Silver -ICP-Acid Digest ug/q 90.20 <1.000e-2 K1 81e+ 3I 3X 2.570e3 59.1 n/M 4.220 n/a
S96T001564 A Atuminium -ICP-Acid Digest ug/j 91.40 1.09eD1 6,Zle+04 6.45,004 6.330e4 3.79 n/a 21.10 n/a
S96T001564 A Arsenic -ICP-Acid Digest ug/q 93.80 -Y 0.1 < h2.20 A4.l8e1 n/a n/a n/a 42.20 n/a
S96T001564 A Boron -ICP-Acid Digest ug/g 97.60 3 Ie-01 9 30 T961i30i 7.030e1 25.6 n/a 21.10 n/a
S96T001564 A Barium -ICP-Acid Digest uq/g 1 9400 <:00c 2 :3.67e+.O2 3.750e2 3.710e2 2.16 n/a 21.10 n/a
S96T001564 A Beryttium -ICP-Acid Digest ug/g 1:402.6 ': - ! ': 2.110 <2.09c0 n/a n/a n/a 2.110 n/a
S96T001564 A Bismuth -ICP-Acid Digest ug/g :4 91.20 <. 00e -1 <v -,42.20 <4.18el n/a n/a n/a 42.20 n/a
S96T001564 A Catciuw -ICP-Acid Digest ug/ 91.60 . 1.2801 1.20e+03 1.270e3 1.240e3 5.67 n/a 42.20 n/a
S96T001564 A Cacknium -ICP-Acid Digest u/ :89 <5 .00031 36.50 3.890e1 3.770e1 6.37 n/a 2.110 n/a

/96T001564 A Cerium -ICP-Acid Digest uQ/g,,,,, 9700 <1000e 1 2.13e+02 2.510e2 2.320e2 16.4 n/a 42.20 n/a
S96T001564 A cobalt -ICP-Acid Digest uq/gxi;, ,- -9 40 !2'!U0-2 10.30 1.110el 1.070e1 7.48 n/a 8.450 n/a
S96T001564 A Chromium -ICP-Acid Digest u /j s %|0o 1.000e-2 6.55e+02 6.820e2 6.685e2 4.04 n/a 4.220 n/a
S96T001564 A Copper -ICP-Acid Digest au/. 9200 1.10e-021 1.04e+02 1.080e2 1.060e2 3.77 n/a 4.220 n/a
s96T001564 A Iron -ICP-Acid Digest 90.80 5.00e-02 7.00+04 7.290e4 7.140e4 4.06 n/a 21.10 n/aS96TCC1564 rA Potassi um -ICP-Acid Digest ________|596T001564 A Latasm -ICP-Acid geslt ng/i:: 93.00 <5.000e-1 9.42e+02 9.320e2 9.370e2 1.07 n/a 211.0 n/a
S96TO1564 IA Lanthanum -1CP-Acid__D__t::._ 94.40 <5.000e-2 70.50 7.350e1 7.200e1 4.17 n/a 21.10 n/a
S96T001564 A Lithium -ICP-Acijd Di 95.20 <1.000e-2 4.900 5.090e0 4.995eC 3.80 n/ a 4.220 n/a
S96T001564 A Magnesium -ICPid D4 4st njg, 86.40 <1.000e-1 2.79+02 3.030e2 2.91Ce2 8.25 n/a 42.20 n/a
S96T001564 A Man anese -ICP->t . Dis 4 u,41 90.80 <1.000e-2 3.Ole+03 3.120e3 3.060e3 3.59 n/a 4.220 n/a
S96T001564 A Molybdenum -ICP-AOf::.Disot. ug/g 91.40 <5.000e-2 < 21.10 <2.09e1 n/a n/a n/a 21.10 n/a
S96T001564 A Sodim -ICP-Acid Otuest c uq/q 103.6 8.77e-01 1.41e+05 1.350e5 1.38Ce5 4.35 n/a 42.20 n/a
S96T001564 A Neodymium -ICP-Acidigest ug/ 93.80 <1.000e-1 1.74e+02 1.870e2 1.805e2 7.20 n/a 42.20 n/a
S96T001564 A Nickel -ICP-Acid Digeat6 ug/q 91.80 <2.000e-2 7.08e+02 7.400e2 7.240e2 4.42 n/a 8.450 n/a
S96T001564 A Phosphorus -ICP-Acid Digest u/g 96.80 <2.000e-1 2.71e+03 2.740e3 2.720e3 1.10 n/a 84.50 n/a
S96T001564 A Lead -ICP-Acid Digest ug/q 86.80 <1.000e-1 2.81e+03 2.850e3 2.830e3 1.41 n/a 42.20 n/a
S96T001564 A Sulfur -ICP-Acid Digest uy/j 90.20 <1.000e-1 1.67e+03 1.510e3 1.590e3 10.1 n/a 42.20 n/a
S96T001564 A Antimony -ICP-Acid Digest uq/s 93.40 <6.000e-2 < 25.30 <2.51e1 n/a n/a n/a 25.30 n/a
S96T001564 A Selenium -ICP-Acid Digest ug/g 88.60 <1.000e-1 < 42.20 <4.18e1 n/a n/a n/a 42.20 n/a
S96TC01564 A Silicon -ICP-Acid Digest ug/g 125.0 7.70e-01 3.55e+04 2.950e4 3.250e4 18.5 n/a 21.10 n/a
S96TC01564 A Samarium -ICP-Acid Digest ug/g 92.60 <1.000e-1 < 42.20 <4.18e1 n/a n/a n/a 42.20 n/a
S96T001564 A Strontium -ICP-Acid Digest ug/g 92.40 <1.000e-2 23.50 2.460e1 , 2.405e1 4.57 n/a 4.220 n/a
S96T001564 A Titanium-ICP-Acid Digest 1gg 86.20 <1.000e-2 1.15e+02 1.210e2 1.180e2 5.08 n/a 4.220 n/a
S96T001564 A Thallium -ICP-Acid Digest uy/j 86.00 <2.00Ce-1 < 84.50 <8.36e1 n/al n/a n/ 84.50 n/a
S96T001564 A Uranium -ICP-Acid Digest uy/. 91.20 <5.000e-1 1.06+03 9.270e2 9.935e2 13.4 n/a 211.0 n/a
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Salple# R A# Analyte Unit Standard % Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%
S96T001564 A Vanadiun -ICP-Acid Digest ug/g 111.0 <5.000e-2 < 21.10 <2.09e1 n/a n/a n/a 21.10 n/a
S96T001564 A Zinc -ICP-Acid Digest ug/9 87.40 1.10e-02 53.50 5.800el 5.575e1 8.07 n/a 4.220 n/a
S96T001564 A Zirconium -ICP-Acid Digest ug/_qL 99.20 <1.000e-2 4.52e+02 1.100e3 7.760e2 83.5 W/e 4.220 n/a
S96T001565 W Chloride-IC-Dionex 4000i/4500 Tq/g 91.39 <1.700e-2 <1.38e+04 <1.43e4 n/a n/a 93.80 1.380e4 n/a
S96T001565 W Fluoride-IC-Dionex 4000i/4500 uy/j 95.42 <1.300e-2 <1.06e+04 <1.09e4 n/a n/a 96.44 1.060e4 n/a
S96T001565 W Nitrite-IC - Dionex 40001/4500 ug/g 93.80 <1.070e-1 <8.71e+04 <9.00e4 n/a n/a 97.26 8.710e4 n/a
S96T001565 Nitrate by IC-Dionex4000i/4500 u/q 93.81 <1.400e-1 2.90e+07 1.800e7 2.350e7 46.8 97.07 1.140e5 n/a
S96T001565 W Oxalate by IC - Dionex 40001 u/ 97.09 <1.OS0e-1 <4.38e+04 9.230e4 n/a n/a 98.64 4.380W4 n/a
S96T001565 W Phosphate-IC-Dionex 4000i/4500 uq a 95.79 <1.190e-1 <9.68e+04 <1.00e5 n/a n/a 97.99 9.680W4 /
S96T001565 W Sulfate by IC-Dionex4000i/4500 ~u/y | 95.09 <1.360e-1 <1.lle+05 <1.14e5 n/a n/a 97.62 1.110e5 n/a

Interstitial iquid: Interstitial Liquid

Sample# R A# Analyte Unit Standard % Blank RestVt Dupijt Average RPD % Spk Rec % Det Limit Count Err%
S96T001566 TOC by Persulfate/Coulometry ug/mL 93.36 6.500 1.86&*03 . 1.8390 3 1A.840e3 1.63 n/a 40.00 n/a
S96T001566 % Water by TGA using Mettler % 101.2 n/a 7V92.? 7 66e1 :;576e1 2.22 n/a n/a n/a
S96T001566 DSC Exotherm Dry Calculated Joutes/g Dry n/a n/a *; 90e : T1'Pe 4.449e2 20.5 n/a n/a n/a
S96T001566 DSC Exotherm using Mettler Joules/g 93.85 . / 119e+02 U:.. 9.680#1 1.078e2 20.5 n/a n/a n/a
S96T001566 Strontium-89/90 High Level uCi/mL n/a :..:. ]2t9-2 6 .M.860e-2 7.620e-2 32.4 n/a 2.400e-2 3.65E+01
S96T001566 D Silver-ICP-Acid Dil. ug/mL 97.40 .:::d<00t. 430 W 7,6 i.270e0 8.890e0 8.55 92.20 4.010 n/a
S96T001566 D Aluminium-ICP-Acid Oil. uq/mL 96,20 *5C50OZ ::.. 48h 6.690e1 5.750e1 32.7 90.00 20.10 n/a
S96T001566 D Arsenic-ICP-Acid Dil. ug/mL 4W.4 4,00-1 ::s40.i <4.01l n/a n/a 106.2 40.10 n/a
S96T001566 D Boron-ICP-Acid Dil. ug/mL 010 <5. 0U0e-2 *..N:32.10 3.240e1 3.225e1 0.93 98.20 20.10 D/e
S96T001566 0 Barium-ICP-Acid DiL. ug/mL 97.:<5.0-2 < 20.10 <2.01el n/a n/a 100.0 20.10 n/a
S96T001566 D Beryllium-ICP-Acid Dil. u/mL. <5.0 < 2.000 <2.OOeO n/a n/a 102.5 2.000 n/a
S96T001566 D Bismuth-ICP-Acid DiL. ..5v9t60 <a f0Oi#1 < 40.10 <4.01el n/a n/a 90.00 40.10 n/a
S96T001566 D_ Calciu_-ICP-Acid Di.. ug/!E$o..:..2 000e-1 < 40.10 <4.01el n/a n/a 100.8 40.10 n/a
S96T001566 D Cachium-ICP-Acid Oil. hijULF;2 .x* .000e-3 < 2.000 <2.OOeO n/a n/a 96.80 2.000 n/a
S96T001566 D Cerium-ICP-Acid Dil. . u/mL 98160 <1.000e-1 < 40.10 <4.01el n/a n/a 96.80 40.10 n/a
S96T001566 D Cobatt-ICP-Acid Dil. . Aug/mL 99.60 <2.000e-2 < 8.020 <8.02cC n/a n/a 97.00 8.020 n/a
S96T001566 D Chromium-ICP-Acid Dil. xi /L 100.0 <1.000e-2 < 4.010 <4.01e n/a n/a 98.30 4.010 W/
S96T001566 D Copper-ICP-Acid Dil .,II|K 99.00 <1.000e-2 < 4.010 <4.01eC n/a n/a 99.30 4.010 n/a
S96T001566 0 lron-ICP-Acid D. s 103.2 <5.000e-2 52.80 6.470e1 5.875e1 20.3 98.80 20.10 /
S96T001566 D Potassium-ICPA ACd D : i 97.80 <5.000e-1 6.71e+02 6.340e2 6.525e2 5.67 82.10 200.0 n/a
S96T001566 D Lanthanum-ICP Ac Oils : M L 99.60 <5.000e-2 < 20.10 <2.01el n/a n/a 100.5 20.10 n/
S96T001566 D Lithium-ICP-Acid q II|, u /mL 95.00 <1.000e-2 < 4.010 <4.01eO n/a n/a 91.00 4.010 n/a
S96T001566 D Magnesium-ICP-Acid.Dt. buq/mL 96.60 <1.000e-1 < 40.10 <4.Olel n/a n/a 94.30 40.10 n/a
S96T001566 D Manganese-ICP-Acid uit ys/mL 100.0 <1.000e-2 < 4.010 <4.01eC n/a n/a 99.00 4.010 n/a
S96T001566 D Molybdenum-ICP-Acid Df ug/mL 98.20 <5.000e-2 22.40 2.270e1 2.255e1 1.33 98.20 20.10 n
S96T001566 D Sodium-ICP-Acid DiL. Fug/mL 95.80 <1.000e-1 1.13e+05 1.1OOe5 1.1205 2.69 n/a 40.10 n/a
S96T001566 D Neodymium-ICP-Acid Dil. uq/mL 104.6 <1.000e-1 < 40.10 <4.01el n/a n/a 105.2 40.10 n/a
S96T001566 D Nickel-ICP-Acid Dil. ug/mL 99.80 <2.000e-2 15.20 1.500e1 1.510el 1.32 97.70 8.020 n/a
S96T001566 D Phosphorus-ICP-Acid Dil. ug/mL 112.2 <2.000e-1 3.68e+02 3.930e2 3.805e2 6.57 121.9 80.20 n/a
S96T001566 0 Lead-ICP-Acid Dil. ug/mL 100.6 <1.000e-1 < 40.10 <4.01el n/a n/a 102.8 40.10 n/a
S96T001566 D Sulfer-ICP-Acid Dil. uq/mL 99.60 <1.000e-1 2.73e+03 2.710e3 2.720e3 0.74 85.10 40.10 n/a
S96T001566 D Antimony-ICP-Acid Dil. ug/mL 105.6 <6.000e-2 < 24.10 <2.41e1 n/a n/a 84.30 24.10 n/a
S9FThU1566 D Selenium-ICP-Acid Dil. uqgmL 100.6 <1.OO0e-1 < 40.10 <4.0le I n/a n/a 117.0 40.10 n/a
S96T001566 D Silicon-ICP-Acid Oil. ug/mL 94.40 <5.000e-2 1.18e+02 1.240e2 1.210e2 4.96 90.80 20.10 n/a
S96T001566 D Samarium-ICP-Acid DiI. Y/ML 98.80 <1.000e-1 < 40.10 <4.01el n/a n/a 102.8 40.10 '/
S96T001566 D Strontium-ICP-Acid Dil. ug/mL 97.80 <1.OOe-2 < 4.010 <4.01eO n/a n/a 100.3 4.010 nM
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Sample# R A# Analyte Unit Standard % Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%
S96T001566 D Titanium-ICP-Acid Di. ug/mL 95.60 <1.000e-2 < 4.010 <4.01e n/a n/a 96.80 4.010 n/a
S96T001566 r ThatLium-ICP-Acid DIR. ug/mL 94.60 <2.000e-1 < 80.20 <8.02el n/a n/a 86.50 80.20 n/a
S96T001566 0 Uranium-ICP-Acid DIR. ug/mL 95.60 <5.000e-I 1.87e+03 1.830e3 1.850e3 2.16 99.85 200.0 n/a
S96T001566 D Vanadiun-ICP-Acid DIR. 59/mL 101.4 <5.000e-2 < 20.10 <2.Olel n/a n/a 100.0 20.10 n/a
S96T001566 r Zinc-lW-Acid Oil. ug/mL 100.8 <1.000e-2 < 4.010 <4.01cC n/a n/a 96.80 4.010 n/a
S96T001566 0 Zirconium-ICP-Acid Dit. ug/mL 98.80 <1.000e-2 3.79e+02 3.750e2 3.770e2 1.06 99.90 4.010 n/a
S96T001566 -Cesi u-137 by GEA uCi /mL 96.31 <8.700e-3 1.35e+02 1.700e2 1.525e2 23.0 n/a n/a 0.210
S96T001566 -Cobalt-60 by GEA uCI/mL 98.44 <2.890e-3 <6.19e-03 <7.13e-3 n/a n/a n/a 6.000e-3 n/af

Potential Organic Layer: Potential Organic Layer

Sample# R A# Analyte Unit Standard % Blank Result Dup1I6at1 Average RPD % Spk Rec % Det Limit Count Err%
1962 353 % aer by TGA using Mettler 1% 10. / 72.4 3.11f 5.126e1 A2.5 n/ n/a n/a
S96T0.1553 IDSC Exotherm Dry Calculated Joules/g Dry n/a n/a 7.54 j .&17'X .T e2 21.4 n/a n/a n/a
S96T001553 jDSC Exotherm using Mettler Joules/g 113.9 n/a 2.080 f1.69e2 1.880e2 21.41 n/al n/a n/a
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Table 3: Interim Results for Tank 241-C-106 Grab Samples
C-106 GRAB

RISER: 7
SEGMENT #: 6C-96-14

SEGMENT PORTION: ConvatibiLitv Study Mixture

Cr,

Sample# R A# Analyte Unit Standard % Blank Result Dup licate Averate RPD % Spk Rec % Det Limit Count Err%
S96T002825 % X Water by TGA on Perkin Elmer % 97.87 n/a 95.78 9.016el 9.297el 6.04 n/a n/a n/a
S96T002825 - pH Direct PH n/a n/a 11.12 n/a n/a n/a n/a 1.000e-2 n/a
S96T002825 - DSC Exotherm on Perkin Elmer Joutes/g 100.6 n/a 0.00e+00 0.000Ce G.000e0 0.00 n/a n/a n/a
S96T002827 % X Water by TGA using Mettler % 103.7 n/a 95.08 9;4ci1 9.424e 1.78 n/a n/a n/a
S96T002827 Bulk Density of Sample q/mL n/a n/a n/a n/a n/a 5.000e-1 n/a
S96T002829 % X Water by TGA using Mettler % 99.54 n/a 95.69 96O2eY 9.585e1 0.34 n/a n/a n/a
S96T002829 PH Direct H n/a n/a Ill.1: 1. .179el 0.08 n/a 1.000e-2 n/a
S96T002829 1 DSC Exotherm using Mettler Joues/g n/a n/a . /a n/L n/a n/. n/. n/.
S96T002829 DSC Exotherm using Mettler Joutes/g 111.8 n/a 0.00e+0o 5802e2 .>t901e2 200 n/a n/a n/a
S96T002831 1 % Water by TGA on Perkin Elmer % 99.61 n/a 83. ; 3 3e1 8.469e1 1.98 n/a n/a n/a
S96T002831 I Bulk Density of Sample /Ln/a /n/a n/a n/a n/a 5.00Cc-i n/a

Decanted Supernate (Liquid Grab Sludge): Decanted Supernate (Liquid Grab$ Sdgei)_ _

SampLe# R A# Anatyte Unit Standard Xl Stank Result Duplicate Average RP) % Spk Rec % Det Limit Count Err
S96T002826 Specific Gravity Sp.G. 101.2 n/a 9B8e-01 9.72c-1 9.8002-I 1.63 n/a 1.000e-2 n/a
S96T002826 pH Direct /11.50 n/a n/a n/a n/a i.O0e-2 n/a
S96T002830 I Specific Gravity Sp.G.4j nf a 9.96e-01 9.99c-1 9.980e-1 0.30 n/a i.000e-Zna.
S96T002830 I pH Direct 1pH i/a n/a1l 11.91 1.190e1 1.191e1 0.08 n/al 1.000e-21 n/a

Sludge (from Liquid Grab SampLe): Sludge (from Ltqcnr Grab SampLe)

Saiiule# R A# Analyte Unit Standard % Blank Result Duptlicate Average RPD % Spk Rec % Det Limit Count Err%
S96T001551 TOC by Persulfate/Couometry " g/gs 95.36 8.300 2.97e+04 2.85e4 2.910e4 4.12 82.00 40.00 n/a
S96T002350 % Water by TGA using: tler P . 99.31 n/a 65.05 6.326e1 6.416e1 2.79 n/a n/a n/a
S96T002350 DSC Exotherm Dry Cajevlvad JCa aes/q Or n/a n/a 83.15 1.705e2 1.268e2 68.9 n/a n/a n a
S96T002350 DSC Exotherm usig Metler JoUtUt/ 111.4 n/a 29.80 6.110el 4.545e1 68.9 n/a n/a n/a
g961002351 % Water by TGA erki Amer 7 97.43 n/a 56.03 5.456e1 5.530e1 2.66 n/a n/a n/a
S96T002351 DSC Exotherm Dry Caculated Joules/g Dry n/a n/a 4.04e+02 4.879e2 4.459e2 18.8 n/a n/a n/a
S96T002351 DSC Exotherm usine mettler Joules/g 112.8 n/a 1.81e+02 2.181e2 1.993e2 18.8 n/a n/a n/a

' I .
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Table 3: Interim Results for Tank 241-C-106 Grab Samples
C-106 GRAB

RISER: 7
SEGMENT #: 6C-96-15

SEGMENT PORTION: Super ate

I
'ft
0,

SampLe# R A# Analyte Unit Standard X Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%
S96T001546 0 Silver-ICP-Acid Dit. ug/mL 97.80 <1.000e-2 < 4.010 <4.01cC n/a n/a 90.00 4.010 n/a
S96T001546 D Aluminium-ICP-Acid Dil. ug/mL 100.0 <5.000e-2 < 20.10 <2.Olel n/a n/a 96.30 20.10 n/a
S96T001546 D Arsenic-ICP-Acid Dii. ug/mL 103.0 <1.000e-1 < 40.10 <4.01e1 n/a n/a 103.3 40.10 n/a
S96T001546 D Boron-ICP-Acid Dil. uq/mL 103.2 <5.000e-2 < 20.10 .01 n/a n/a 101.0 20.10 n/a
S96T001546 D Barium-ICP-Acid Di. ug/mL 104.0 <5.000e-2 < 20.10 <. *1 n/a n/a 102.8 20.10 n/a
S96T001546 D Beryllium-ICP-Acid Di. ug/mL 105.6 <5.000e-3 < 2.000 42.0CW n/a n/a 102.5 2.000 n/a
S96T001546 0 Bismuth-ICP-Acid Di. ug/mL 101.4 <1.000e-1 < 4G.1f <i.i1e1 n/a n/a 89.50 40.10 n/a
S96T001546 r Caiciuu-ICP-Acid Di. uq/mL 103.2 <1.000e-1 < 48.G <4.OleI n/a / 104.2 40.10 /
S96T001546 D Cadmiu-ICP-Acid Dil. ug/mL 99.60 <5.000e-3 < 2.0 .4 <2.O0eO n/a n/a 94.80 2.000 n/a
S96T001546 D Cerium-ICP-Acid DiL. ui/mL 105.0 <1.000e-1 < 40.O 4.11 n/a n/a 100.8 40.10 n/a
S96T001546 D Cobalt-ICP-Acid Dil. ug/mL 100.0 <2.: < .020 <8.0 n/a n/a 95.00 8.020 n/a
S96T001546 D Chromium-ICP-Acid Dil. . u/mL 98.80 <A.00 - < 4.010 .1lc n/a n/a 94.80 4.010 n/a
S96T001546 D Copper-ICP-Acid Dit. ug/mL 105.0 .000e-2 < 4.010 *<4.01eO n/a n/a 102.3 4.010 n/a
S967001546 0 Iron-ICP-Acid Di. 102.0 <-.0oe-2 4. 20.10 <2.Olel n/a n/a 100.0 20.10 n/aS96T001546 D Potassium-ICP-Acid Oil. ug/mL T01.4 1 5.8e+02 4.60e2 5.020e2 2.39 81.20 200.0 n/a
S96T001546 D Lanthanum-ICP-Acid Oil. ug/mL 102.6 <.000e-2 < 20.10 <2.01el n/a n/a 101.5 20.10 n/a
S96T001546 D Lithium-ICP-Acid Di. ug/mL 106. <1.O00e-2 < 4.010 <4.0leO n/a n/a 100.0 4.010 n/a
S96T001546 D Magnesiu -ICP-Acid Dil. ug/mL 97.Q: <1.0004-1 < 40.10 <4.01el n/a n/a 92.00 40.10 n/a
S96T001546 0 Mangan.se-ICP-Acid Di. /:99.40 <1.0006-2  < 4.010 <4.01e0 n/a n/a 96.00 4.010 n/a
S96T001546 0 Molybdenun-ICP-Acid DIL jjl 100. 7f.00e-2 21.80 2.180e1 2.80e1 0.00 95.60 20.10 n/a
S96T001546 0 Sodiun-ICP-Acid Dil. tmn105710 <t .000e-i 1.10e+05 1.060e5 1.080e5 3.70 n/a 40.10 n/a
S96T001546 D Neodymium-ICP-Acid Dil. 10&.4 <1.000- < 40.10 <4.01el n/a n/a 109.5 40.10 n/a
S96T001546 D Nickel-ICP-Acid Dil. v/mL 99.40 <2.000e-2 16.40 1.710e1 1.675e1 4.18 94.40 8.020 n/a
S96T001546 D Phosvhorus-ICP-Acid Dil. tu/rL 102.0 <2.000e-1 2.92e+02 2.990e2 2.955e2 2.37 98.10 80.20 n/a
S96T001546 D Lead-ICP-Acid Dil. -N/mX 99.40 <1.000e-1 < 40.10 <4.01el n/a n/a 96.30 40.10 n/a
S96T001546 D Sulfer-ICP-Acid Di.u/ 99.40 <1.000e-1 2.42e+03 2.350e3 2.380e3 2.94 26.40 40.10 n/a
S967001546 D Antimony-ICPAcId Di. / 96.80 <6.00Cc-2 < 24.10 <2.41e1 n/a n/a 91.50 24.10 n/a
S96T001546 D Scieniwn-ICP-Acid itu. 106.0 <1.000e-1 < 40.10 <4.Oel n/a n/a 112.2 40.10 n/a
S961001546 D Silicon-ICP-AcidA)i.ii 95.60 <5.000e-2 < 20.10 <2.Olel n/a n/a 95.00 20.10 n/a
S96T001546 D Samariun-ICP-Acid DiI, uq/mL 105.8 <1.000e-1 < 40.10 <4.01el n/a n/a 109.0 40.10 n/a
S96T001546 D Strontiun-ICP-Acid Bil, ug/mL 103.4 <1.000e-2 < 4.010 <4.01Ce n/a n/a 102.3 4.010 n/a
S96T001546 D Titanium-ICP-Acid 0i1. uI/mL 99.00 <1.000e-2 < 4.010 <4.01e n/a n/a 96.50 4.010 n/a
S96T001546 D Thallium-ICP-Acid Dil. ug/mL 97.20 <2.000e-1 < 80.20 <8.02el n/a n/a 90.80 80.20 n/a
S96T001546 D Uranium-ICP-Acid Oil. ug/mL 100.0 <5.000e-1 1.76e+03 1.790e3 1.780e3 1.69 88.70 200.0 n/a
S96T001546 D Vanadium-ICP-Acid Oil. ug/mL 102.0 <5.000e-2 < 20.10 <2.Olel n/a n/a 98.30 20.10 n/a
S96T001546 D Zinc-ICP-Acid Oil. ug/mL 100.0 <1.000e-2 4.320 <4.0leO nOa n/a 93.20 4.010 n/a
S96T001546 D Zirconium-ICP-Acid Dil. ug/mL 101.4 <1.000e-2 3.81e+02 3.770e2 3 .790e2 1.06 93.50 4.010 n/a
S96T001546 Sulfate by IC-Dionex4000i/4500 uq/mL 99.53 <1.360e-1 7.88e+03 7.900e3 7.890e3 0.25 103.8 151.0 n/a
S96T001546 Phosphate-IC-Dionex 4000/4500 ug/mL 100.7 <1.190e-1 5.13e+02 5.300e2 5.216e2 3.26 101.5 132.1 n/a
S96T001546 - Oxalate by IC - Dionex 4000i qmL 100.2 <1.050e-1 3.53e+03 3.5021 3.523.20e3 0.85 101.1 116.7 n/a
596T001546 Nitrate-IC,- Dionex 4000i/4500 yg/pL 99.67 2.38e-01 1.Ce+03 1.090e3 1.050e3 8.61 96.91 155.5 n/a
S96T001546 I Nitrite-IC - Dionex 40001/4500 u/mL 1 98.61 <1.070e-1 3.02e+04 3.04e4 3.030e4 0.66 96.88 118.9 n/a
S96T001546 I Fluoride-IC-Dionex 4000i/4500 jug/mL 98.81 <1.30Ce-2 2.23e+02 2.12OeZ 2.173e2 5.06 125.6 14.44 n/a
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Table 3: Interim Results for Tank 241-C-106 Grab Samples
C-106 GRAB

RISER: 1
SEGMENT #: 6C-96-17

SEGMENT PORTION: Field Blank

I',
U,

Sample# R A# Analyte Unit Standard % Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%
S96T000855 % Water by Gravimetric % 98.82 n/a 1.00e+02 1.000e2 1.000e2 0.00 n/a 1.000e-2 n/a
S96T000855 TOC by Persulfate/Coulometry ug/mL 93.03 1.600 < 40.00 <40 n/a n/a n/a 40.00 n/a
S967000855 Tot. Organic Carbon by Coul. ug/mL 103.0 9.00e-01 17.10 1.430el 1.570e1 17.8 96.70 5.500 n/a
S96T000855 Tot. Inorg. Carbon by Coul. uq/mL 97.17 <5.000 8.000 W!555We 8.75OeO 17.1 n/a 5.000 n/a
S96T000855 % Water by TGA using Mettler % 101.9 n/a 1.00e+02 01iFIr l.002e2 0.65 n/a n/a n/a
S96T000855 Specific Gravity Sp.G. 102.1 n/a 9.75e-.01 9.4W :. 9.740e-1 0.10 n/a 1.000e-3 n/a
S96T000855 _ pH Direct p. n/a n/a U-. 84 9eO .. 0.2 0.52 n/a 1.000e-2 n/a
S96T000855 Ammonia by ISE-Std Additions ug/mL 106.8 5.80e-02 < 3 0,00 s.;kOO n/a n/a 104.0 5.000 n/a
S96T000855 IDSC Exotherm using Mettler Joules/g 94.55 n/a am0.00eA0 --0.Oe 0 000e0 0.00 n/a n/a n/a
S96T000855 [Technetium-99 Lip. Scint. uCi/mL 102.6 <3.720e-5 6e - :. n/a n/a n/a 3.560e-5 7.04E+00
S96T000855 Strontium-89/90 High Level uCi/mL 104.1 8.78ew.7 1.79e-0Z, 1.7'9Qw 1.790e-2 0.00 n/a 9.320e-7 2.26E-01
S96T000855 Pu-239/240 by TRU-SPEC Resin uCi/mL 109.4 <3.he-I 1f|-05 :,.630e-5 1.630e-5 0.61 n/a 3.660e-6 4.0
S96T000855 D Silver-ICP-Acid Dit. ug/mL 99.2Q0<Sr555 <l.lt.02 r. .00e-2 n/a n/a 81.50 1.000e-2 n/a
S96T000855 r Aluminium-ICP-Acid Dil. ug/mL 97.80 .$<5.000e2.:2.82eA01 2.620e-1 2.720e-1 7.35 98.30 5.000e-2 n/a
S96T000855 D Arsenic-ICP-Acid Dil. ug/mL .::Qt6 <t|jOOO*'tQ0en01 <1.00e-1 n/a n/a 100.0 1.000e-1 n/a
S96T000855 0 Boron-ICP-Acid Dil. */&:ais101.4 <5%0.0e-2 <5A0e-02 <5.00e-2 n/a n/a 99.20 5.000e-2 n/a
S96T000855 P Barin-ICP-Acid Dil. ug/mL984 <5.O r-2 <5100e-02 <5.O0e-2 n/a n/a 96.90 5.OOc-2 n/a
S96T000855 D Beryllium-CP-Acid Di. ug/mL 98.0 <5.00k- <5.00e-03 <5.00e-3 n/a n/a 101.5 5.000e-3 n/a
S96T000855 D Bisjuth-ICP-Acid Di. u 98.80 <t..000&1 <1.O0e-01 <1.O0e-1 n/a n/a 96.20 1..O.e-1 n/a
S96T000855 P Catciun-ICP-Acid DII. ugKsis~ ,SISO E00e-1 6.870 6.740cc 6.BO5eO 1.91 98.90 1.OO0e-1 n/
596T000855 0 Cadmium-ICP-Acid Dil. ta/ a W i:M4 .%000e-3 <5.00e-03 <5.00e-3 n/a n/a 98.50 5.000e-3 n/a
S96T000855 r Ceriu-ICP-Acid DII... ::..../.. 9920 <1.000-1 <1.O0e-01 <1.00e- n/a n/a 94.60 1.000e-1 n/a
S96T000855 D Cobalt-ICP-Acid Dil. .il::.g/ml o 101.2 <2.000e-2 <2.00e-02 <2.Oe-2 n/a n/a 99.20 2.000e-2 n/a
S96T000855 D Chramim-ICP-Acid Dil: Us/irmL:. 101.4 <000e-2 <5.00e-02 <1.00e-2 n/a n/a 98.50 1.000e-2 n/a
S96T000855 D Copper-ICP-Acid DiL : ' mL 99.60 <1.000e-2 <1.00e-02 <1.00e-2 n/a n/a 99.20 1.000e-2 n/a
S96T000855 D Iron-ICP-Acid Di. vg:m 101.2 <5.000e-2 520e-02 <5.00e-2 n/a n/a 98.30 5.000e-2 n/a
S96T000855 D Potassiu-ICP-iM.d Dift AmmL 101.4 <5.000e-1 <5.00e-01 <5.00e-2 n/a n/a 123.8 5.000e-2 n/a
596T000855 D_ Lanthaunu-ICP-Ac Oila :> u99.20 <5.000e-2 <5.O0c-02 <5.00e-2 n/a n/a 97.0 5.000e- n/a
S96T000855 D Lithi-ICP-AcidDt,./ 98.40 Di.000-2 c1.O0e-02 <1.O0e-2 n/a n/a 96.90 1.OO0e-2 n/a
S96T000855 D Magncsium-ICP-AciditlL :Y:t:. un/mL 97.80 <1.000e-2 1.37e-01 1.200e-2 1.29Cc-i 13.2 94.10 1.000e-1 n/a
S96T000855 D Man anese-ICP-Acid , (mL 9100.8 <1.000e-2 1.04e-02 <5.00e-2 1.050-2 0.96 98.50 1.000e-2 n/a
S96T000855 D Molvbdcnu-ICP-Acid Il ug/mL 8101.2 <5.000e-2 <1.00e-02 <5.00e-2 n/a n/a 98.50 5.000e-2 n/a
596T000855 D Sodiun-ICP-Acid Dii. " y/mL 97.40 <1.000e-i 18.50 1.04 1.90e 11.09 104.2 1.000e-1 n/a
S96T000855 D Neodyiium-ICP-Acid Oil. 100.0 <1.OO0c-1 <1.O0c-01 <1.O0c-1 n/a 96.90 1.00Cc-1 n/a
S96T000855 D Nickel-ICP-Acid il.ug/mL 100.4 <2.000e-2 <1.04e-02 <200-2 n/a n/a 98.50 2.000-2 n/a
S96T000855 D Phosphorus-ICP-Acid Dii. Y/L100.4 <2.OO0e-1 2.280 2.190e0 2235c0 4.03 101.7 2.000e-1 -2n
S96T000855 D Lead-lP-Acid DIW. U/ML 101.0 <1.000e-1 <1.00e-01 <1.00e-1 n/a n/a 101.5 5.000e-2 n/a
S96T000855 D Suifer-ICP-Acid Dil. ug/mL 99.00 <1.000e-1 3.32-01 3.200e-1 .260e-1 3.68 95.20 1.000e-1 n/a
S96T000855 D Antimony-ICP-Acid Dil. ug/mL 94.20 <1.000e-2 <1.00e-02 <1.00e-2 n/a n/a 90.80 6.000e-2 n/a
S96TUo0855 D Selenium-ICP-Acid Dil. uq/mL 98.20 <1.000e-I <1.00e-01 <2.00e-i n/a n/a 97.70 1.000e-2 n/a
S96T000855 D Silicon-ICP-Acid il. ug/m95.00 <5.00e-2 7.36e-01 7.170e-1 7.26c-i 2.62 95.70 5.000e-2 n/a
S96T000855 D Samariuu-ICP-Acid il. ug/mL 99.00 <1.000e-1 <1.00e-01 <1.00e-1 n/a n/a 95.40 1.000e-I n/a
S96T000855 D Strontiu-ICP-Acid Dil. uq/mL 98.20 <1.000e-2 <1.Oue-02 <1.00e-2 n/a n/a 96.90 1.000e-2 n/a
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Sampte# R A# Analyte Unit Standard % Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%
S96T000855 D Titaniun-ICP-Acid Dil. uq/mL 98.20 <1.000e-2 <1.00e-02 <1.00e-2 n/a n/a 96.20 1.000e-2 n/a
S96T000855 D ThatLiuM-ICP-Acid Dil. ug/mL 97.00 <2.000e-1 <2.00e-01 <2.00e-1 n/a n/a 86.90 2.000e-1 n/a
S96T000855 D Uranium-ICP-Acid DIR. uq/mL 96.70 <5.000e-1 <5.00e-01 <5.00e-1 n/a n/a 89.60 5.000e-1 n/a
S96T000855 D Vanadium-ICP-Acid Dil. uo/mL 101.4 <5.000e-2 <5.00e-02 <5.00e-2 n/a n/a 98.50 5.000e-2 n/a
S96T000855 D Zinc-ICP-Acid Dit. ug/mL 101.8 <1.000e-2 <1.00e-02 <1.00e-2 n/a n/a 100.8 1.000e-2 n/a
S96T000855 D Zirconium-ICP-Acid Dil. ug/mL 98.60 <1.000e-2 <1.00e-02 <1.00e-2 n/a n/a 95.40 1.000e-2 n/a
S96T000855 Sulfate by IC-Dionex4000i/4500 u /jL 101.1 <1.360e-1 1.342 1.280e0 1.311eC 4.58 n/a 1.360e-1 n/a
S96T000855 Phosphate-IC-Dionex 4000i/4500 ug/mL 98.53 <1.190e-1 4.59e-01 4.180e-1 4.390e-1 9.35 n/a 1.200e-1 n/a
S96T000855 Oxalate by IC - Dionex 40001 u/mL 104.2 <1.050e-1 <1.05e-01 <1.05e-1 n/a n/a na 1.OSe- n/a
S96T000855 Nitrate-IC Dionex 40001/4500 ug/mL 102.8 3.61e-01 1.567 1.600eC 1.583e0 1.89 n/a 1.400-I n/a
S96T000855 Nitrite-IC - Dionex 4000i/4500 u/mL 103.0 <1.070e-1 6.32e-01 6.29-1 6.270e-1 1.59 n/a 1.070e-I n/a
S96T000855 Fluoride-IC-Dionex 40001/4500 ug/mL 101.0 <1.300e-2 9.60e-02 i.aO.1 1.020e-1 11.8 n/a 1.300e-2 n/a
S96T00855 Chloride-IC-Dionex 40001/4500 uq/mL 97.72 1.700e-2 14.98 I.0e1 .499el 0.00 n/a 1.700e-2 n/a
S96T00855 Cesi u-137 by GEA uCi/mL 100.0 <7.020e-5 4.4Ir-2T1Wr!-"439e-2 0.91 n/a n/a 1.15
S96T000855 Cobalt-60 by GEA uCi/mL 100.4 <2.620e-5 <3.2Z10 <1.7b5 n/a / n/5 3.21Cc-S /
S96T000855 Am-241 by Extraction uCi/mL 82.08 <1.160e-5 :1.60e-05 <173E-5 n/a n/a n/a 1.600e-5 5.27E+00
S96T000855 _ Alpha in Liquid Samples uCi/mt. 105.9 <1.440e-6 794e-05 2.75a-V 2.690e-51 47.9 113.6 3.850e-6 2.10E+01

N
I

U'

A

... .. ...... ......

..............

.... ... .



WHC-SD-WM-DP-183, REV. 0

CHAIN OF CUSTODY FORMS

2 -GO



-7E ~g~ou"HanordC.O.C. ..
W tpanhouse Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST P4

Ckdo T n No.aWIN FAX

_____________3.77____s___/ S-9173- 5/91,
SAF No. S umph Ori n Pumhse O w"KA4Cha [r

P;T-, -tTidt tagbook No. lag Chart No. A+TOW*.

SNpgid To labi Metod of Shpmen &P5 ol LadinolAir ill No.

Psenoeel Dat% Tuiwaowwd Oftsit, Proeay No.

Sample No. Lab D * De TIE No.TyVe CosaIaner Sempe AnAyis Pmesoa

&96-1 dlA s L d-g.% 1041 1 /Ki. bis kas Aa te 700 ah .M//3 /
(414. *r'X2 S L a R% 11D9 i h1zndld &> agit Ir QX;$$ M*1l't /N

POSSIBLE SA MLLF HAZADSAWEMARKS [ Lk all known w ase WsD C] Y*4 SPECIAL ISTIFILCTIONS Hold Tme

Relinquiewd By PWMn SignAVA .7 . ,AWV'oo, -Yqkv FwRcolved By Ptwi15; Sign wrx

_Zzw~~So se US -Dnan Solide

Rmlimpieshedi By "311I PA64A by DDatfim SLnai =y Sldg vo .W
W = Wowe L. - Liquid

R&IMINqulhed By D3014111,WK Pecohnd By catefrimo 0 09 V - V6g044fim

A Air X . - Odwh

mi-ste 1)169- 4 D N19saMthad 16.9., Piston to W~.eer per Lab prooedwn,, wmed in pnxoz)e isoe By Dtl ime

Y _ _14 _ _ ______ ;

r~m"'IN

AD uunple. contUk.Mg h.ado. ma4tds sheuN b picked up by rm trw and Stuns d to pong coan or a.g of .dtin.

DISThITON: we - bjalbd aM. S..,pla Color - CuutosMe BC-6000-020 (0W9SI



Westinghouse Hanford
Company

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
C.c. No.

Peg. / .1/

Ode'~~j/ 3JPIt/ -M q 74/ 7V. U'72"

w o /ol oul A/4' le i a /auth... ordewtM r
ftn lr r" Logbook No. ke a..at No. Tamp.

ShPd To itali Method of Sht*m.t T ' i t LadBid/Air ig No.

P rntcol Dat. turnolu4 d Off it Pop rty No.

Sampl No. Lab D * De TIe No/Type Containwr Simple AnatyIs Prevewsiv

46,%J 8 2P);XS L- 2Th'1 U13 (/0r4 ." QC (; 1tL t S.4 4- SaQ (5 AA-

(A,%42& AL 2-S46 1212 'AwLg &s>-W-I~

MSBLE UA KHAZAN)SM MARK__ R. all knina, Sos MSts yes SPECLnAL INSTRjTIkNS HOW Tas4
9-,A~~ b"-tv l

Aebinisdd Of PiNMt Sign ra U- /[tib ccafrn. Rectted By pdnt Sign DairT

j s l g t 6 n yc. M a r n
Ten Sf3c & #nts 4A4c.x-! "4"- -, S , SA, DS . Drjn Seli&

0 pSE - Sediment DL Orm Liuid
j9O so 14 * sora T .ThWe

RODoMWNhS By DatelTi.. Aoeid By Datorvan. SL =Suge VA . YAP*
W - Water L . quid

Rdfivquishad By DateTrne Reto.id By DlieTn o - O v . Vegetat
A - Air X - othv

WPM 9i DieS Method 0s.g., Return to cutomer, Par Lob paeodu, used In prooss) Dispod By DasalTm,

At .8mph. ooeta.g b_ erdouw mtarid. ehal b picked up by equeSvo and .. t.sned to paenr container or Ste o origin.

-j
-J

zcc

0~'

OC-8000-828 10319151DITFVBUTIO*. WVA" - Remain With 11010,14 Color - Cuslamr



fi) siprnent lujmbe. -0c ? '
CHAIN-OF-CUSTODY RECORD FOR AUGER/GRAB SAMPLING

421 SaMpfr Numbe 13$ Supervior YICtA rt

(6) CnsbPIG Shipping Contain., Soda Nmb.,

VAadiSorh $ofvv bat. For Cask/PG:

o,r Top Do.. Rata

SideM oe A.

Boatmn Dom Rae

S,..wte osm,dn

. re. .

(71 FIELD

4 5

.84C1."4 7-

(AIph*

S/ovo 0(4 .,.MJ*

RT.

311 LABORAtORY

.ZAAg.4N'1
2--2 g C..A.

Lw cAst h

4@ Satpaweni ODnipto

A. Wot Package asNb,

B. CaktGu' Seal Number

C. Oate and Th. Sampb

Aen..ad fnia Tank

0. Expset Liqub Cw~ant

E. Expected Solid Contact

F. S. Togth D AilSrin( toI h Cofc gRAS
=.EpedSw=4 Lofgb I4,uwt/

A - ---

1933

i1 EEFOMATION flrdu. sts.m.ra of hIa&toy taSts to ba perAOn&I

N

0~i tMC-e
U

---, rf f et aD~nein

1 & a, .SInal M71
LC2nPis r Steian -~ *- ~

9 RMnqu.i..h. .l gp wd M)

fla s tat up." . ..... ?

Y~eitnahS By 01m.w.d PAN

0,12#L.r
12c1 RhvB90Wnf)

Ma tawMamy towssf

fl4)t ~

Z-f.
() ant...

) 54 S*e Consisnt.

(24 Ra..e Can,

(24 0.A, Corn.e,

masaotcaI.__ _ _ _ __..(291 s.al ktact tnRoipt?

No Q .o S no. ONO QvN,

ommd t: Wht. - o0to of S.ple Manasomot Vel.w - R.ciplbm of Samw Ptak - Wast Tank Seapbng Golclomod - Teat Fan Opauetbu.

C',

Ca,

S .. mi

(4} Tr&nk 2 1 C 0 ( ) (sis 

n Name te

A, (4,n ,



CHAIN-OF-CUSTODY RECORD FOR AUGER/GRAB SAMPLING
f~.~~., oL a?-07 7C 12) Sample Number &" f - 94 - , .o, 27nitc5  ceS

STactc ;29/ C /06 45> RiVVr / (6} Cask/PIG Shipping Contrn., Serial Nwuter Up f- .

Radiation SurwyData Fo CaskI

Over Top Do". Rae

Side Do. Ra

Bott Done fAs,

Snwarable Contsminatioan

RC~

47) FIELD

1-7-
<is

(A h ~
-' (vv/ 4b%~0 ~

RCT-
moSaunral

1311 LASORATORY

ZoS

1-2
.4

4 i ooojP~1oA It-ce

Iwea-Gammne

-. 1-lwtGoJtui

(91 INFORMA M U (Iacluds statement at Istaoaty east.be be plerfeaed.)

lBs ShIpmeat Doscrpdoa

A. WA package Nub..

B. CaskPNG Seal Number

C. Dau and Time Sampi

Sbmmoaed froe. Tank

D. Expected Liquid Conast

E. Expected Solid Contnit

F. Do.. Rte. Thrmgh DO Stie
6.AExecte Jompl Cansh CRAW

Crs -196 -cot2

o V
t. 6 A-
/;:2o 44 L

N

1IICw F .a .eSnt a* tabora., Coen.t.

1111 Powlm of oo (2} Dte ma10an Nam d141 11S) Sander Clnements

/12-5 ______s _A_-_-_
41971 lb WA ISi Dn id y viln owed FMIN (191 DwxqtsM 4 24M flowalwr Comnmon"a

!& 
1w1

(2% E d By W dgn and PRn I (3} Dan21 - 014) RkOa. Coawnr

I16) Seal nwapt Upon Ban.na? j 2M Seal loseeti Upo_ _ e, _ IO S Ole COPiteswhVIM this loced?

ShpipnYt No. saw NO.

.. a o N. .yea om. 19y" .. No YV.. ow E3Ya No
IsTralivyMN: WAift - ofie of Sanspik Menopausal Yallow - Rooliploat of Seemsl I'lnk - WAeTowk SomPlift Goldweo - Tank fann oponradns- BC-owl1-326 401AM6



IIm shipmer Nmnbw.v a 6 7-
14)Tn 2 - .-_ II(0

adbtion Survey Oata For Cik/PG

Ont Top Do. Rate

sw. Don Ra.

(5) N

boetom Do. Re.

CHAIN-OF-CUSTODY RECORD FOR AUGER/GRAB SAMPLING

77 2 Sa. Nui, t C - 9 Sup.-o 7 - :-MEt s 3 -tc &
.C _ _ _ _ _ _ Skip ng Se t er C c. . _...

CA FE4

Sean.b.. Comflinatin

.CT AcT-

RUORIRA lION (Indud. .taWmw( of Itomtoey Cute to be nflcimS4

N V
N
N I

C,

(311 tABORATORY

to-..

.% W

ztt &ogan/Iocn'-

t i t a .2 6of AOt

"~ * ~

125Q~-I

'a-

Ist setment oo.stion

A. WotA NcokMae NunA.,

a. C..kFPG Saw Numb.,

C. Oat.. ld rWM. SWAP%

R"Ancwd ltwo,, Tanik

E. Expnited So" CoVent

F. oa. Rau fln..q D .a Sawa
lAwgediOR Cocaa fGRAGs

0. boared S.w 1.W L.,th, IAWaV
Voltn 1(GRm

CS-f - 00/2,S~

z-zs~9 ~2oo

C096~

Sc L

g , /c

to.vil.o..

-77,s
I= " zzz.o

2-Z#--Pt
"".two IN tip. 4 m AanfrS B Isn ow Xn.) 00rniDSfl 10A CM'e 109tar

y, S,Jt/t fr s 6 . s*1| oIrqt of dR

Woa ey ..d .w8m

,awi.,t upn Rai...,?

120 Ra.v ..y W a .Wfl

(fl S0i4S Iact uPo Pa.t.?

ma 1

t D.l.u

-3S"04S..d a iaC ..dtut ar..f A as

swmab.. WJ.

w0 -S-1, cf tr

Wsa iW iiil n i
c -'s

N

til stnw ca.t.me-

C

Aci..,. .e..

<- G j lc / 4

I



CHAIN-OF-CUSTODY RECORD FOR AUGER/GRAB SAMPLING

(1'sipsn r 0 -" 7 421 Snp.. Netber 4 c-& st.nr St
44) Tank 2 93... rsimn..* - is cskPe Shpprug Cottain., S..laI Ntnt-

Rdf, sovyoatn For CakiPIO 71 LE. (31 LASCRA ORY - b sk i.rt a..cili

Cfl* T Dese Re A. Wok hoetaop NuAe.

me _ __I E. Ca-cJflG SaMNlbter -4

9Dwe Rmom C o.f no n, mse mple

S.na"i Conatoinakri CAnMtAdIfrtt Tar

<LW. Db Ewp d nu" C
ACP * E. Exp..td S Cint

F. 0" Ratn flhn sawa.

MrSMn tm= M pb LS1S4 (AyWa a

-a-
-0-I-fl 1 cMfacy orniawa

swo4- ~n1023

fl Iftkt m Cumi f S.n m w ...

no .on - I, O9.et " r A J a 1. iis

2, 4c --- cwz ivs.
41 6 &1 04Mt MWin (191 2W Oft, w.R-U________

Shiw et N. SeeO
y"0 0.Y.. 3My

)4s JA q -o t. .p S.e.iQ ~ $-fe~ n ft. t lt*Wan ~ ~~ h .. TONG n v"gut

N.., c...

9l

:13.I



CHAIN-OF-CUSTODY RECORD FOR AUGER/GRAB SAMPLING

St! SNpmn rtmbc. OO - 0 7 -72" 02) S.mpl N umb., ?4- -3) Supenisa CZ Ps .5leLkr
1wA q S'/ C -/0 1s R.. / (61 C.kM SWppi" Cosdine Seri Nuter,

Radiaon SWV Dta. Fo CaskIlPIG:

O.. Top Dow Rate,

sd D.. .At.

Blt. Do.AU.

Sea..o Cotdtwnwuln

m- r

7) FELD

22

A/MS
IAI**)

40 )

"* - i
r-cT

(311 LABORATORY

Lo
O -

-AWW

(Alh)}

2(too OV),orL4'-

0k^

0) VUFORAON (bStude ittn .9 babonwtov fee. (a pa.donndJ~

13

NJ
A (smnweto

Si~c/q £

4IS Shipmumt Dscnption

A. Wodl Packap. Numb.,

I. Ca.IPPs Seal Nmer

C. a. and Tr. Sm,.pl.

.Eped hews Tank

D. Expected wUqid Cofald

F. Doa. af. Dupugh DA StA
(AugaiVO. Cease? (GRAM

S. Erpqcbd Sampb tauth jAugti
Vanls flu.

9=r Lt-my CaMmsb

.,lE.igtMooh ../ (lzxnh e. (14$ 1AZ - (4d ( SS ar4a30ns

.2 ,- joe 22--.s &.Ack.e ___________

oy PRWgn 00d Pne( eokfd by CROn most FIRM (i]Dlhrod 120 Rmofir Casnt

&#Z.ML 1.1,-Ow' -elr o,/ zol W

(211e Y Pevs~l) 1221 Asmied 8 * .stn mad iPl)7 - 2  (d bebvi C(me1ts

-e.,ed ".. ' '. / e ,v 4 ,{{ 99, 6-IA g 2
(2S fRaIIsh..d 0~s! pAsMA 1249 Reosi.wd W AN T) 1201 amhco omft

itie 9 .. Sodho t Upm- R 7 12 SW I s.. I arUpon Sodpe <a o u cow.:oe t Wi th l 06. A 7~d

sm~sma his. S a m NLeo. SwSA No.
YNo Y0. ONo v s Q No *Y Q C No k 1 m

-J

-J

(Ir

N

255 - 96 - 60/ e?

Rqsts

*444 A-
J"21., 1 2

o

inm
in
N
N

p
ci,

-4a
7,
a

W.... mW . ..... ,.. ,..t ... .. 0...m .. Ph* . W..t........pin. ...... dne .... ,s.....Oereim... .ell t.a. 1#0



CHAIN-OF-CUSTODY RECORD FOR AUGER/GRAB SAMPLING

II! Shipmeon Number 9ooe- U74T IZ Sample Number * 131 Sopwevho. i re.12x.
l1(4) Ta( c/C Rise .. r '6 ,C.uIqPtG Shpping Contaner .. -&6W3-i--% (LVSA

Radiation Survy Date for CaskP 1:

Owr Top Dose Rate

Sid. Do. Rae

botrn Doe Role

S.... Contamintion

(7) FED

7.0 m VJAh,

IAlpha

ZIo d-GAppc)

4311 LABORATORY

(Anh.I

AcraGmma

Ai 3.ORMATION . Ms...m..,.et. of I..ars tet t be p..,.d.)

N

c~)

'61 Shipment Description

A. Work Package Nuimber

B. CkPIG Seal Number

C. Date and Tat. s$plt

R.mo .d m Tank

D. Expected Licuid Content

E. Expoeted Solk Content

F. Do.. Rawflv14 Thouh 0 Salai
IAumedIOn Contact (GRAM

0. Empected Sep Longth (Aums
Vckea gSAm .

9-/- ?{t / 1324

-* 7 2

W.'T 1K. NtIO1 SAMPLE MEtkiuM. I

OQv.

Shipmea No.
J ye.Q No ONo

9.

U,)

1321 L0iera'v Cown

iiitGMOOiN 112 Stin3n 1 sign PWTI (14) Dft/Tie (1151 bsndcomen

1[171 -ibwe By ow"g wnd PRIT) . O I . 0 2masIF td 11 go Datw (201 Receiver Coueas

"211 9 d Or Men A& PRINT) (2 RODOW1 61 and PRINT) ,(231 (24) bcivr Cuwxsy,.

v2SI Relin By (Sign OWd PRI71 I R4-eaead By n 1rd PRINTI 27) Dboefrim f2l Reca an .cgme.e

-S ~~hdB ~nadM#1
Il)a swat iipmn Rawls

,. ,.y.e.o

... ..lDat.C..wi .. INS AC".r

Seal No.

Qvea 0 No

feSTflhTIW. .hIt. . offc. of Sewpis Mabewuen4 Yellw - Recipisser of Sampte

s.A IN.
QYos QNo

DC-dW..,26 63,191

W

-i

zal

,2, S...t.at .. R.eipt,

Phnk - Waste Tank Sweppimg GoMonnad - Tork Fam, Operdos.



CHAIN-OF-CUSTODY RECORD FOR AUGER/GRAB SAMPLING
m Shpwiwn Nttvr (21 Sample Nuir i3) SupiOrisT

( 4 T/k IS Riser 7 (61 C&SkIPfG Shipping Consiner Serial Number
wx

Radiation Survev Data Er CaskiPG:

Omor Top Don. Rat.

Sid DOne Re

settoe, on" Flta

Se.r.bl. Cnaminasan

(71 FE.D

20, P4 p/Akv

< AW,

131) LABORATORY

<A.

-( ph.)

- c/ Gitna

(91 WNIOWNATOI tbnduda semntr of Iaboatsv banWie pflmd.l

liv i-mem, wimmomm

(11) am/ of Orlkuli (1 IDeiZt4ioo

O/ne I4 a
11n150b fSkn omd P'RINT)

mi S1ipmnt Dnscrspthn

A. Work Package Number

B. Cask/PIG Seal Numnber

C. Dat. nd Tms Smpk

a.moed fro.. T.dc

0. Ehicd uqud caanit

E. Epntad SOld Covent

F. Eo. R Uwu gh DC s"l
(AugwVOa Catact (GRAM

G. ExpDeta Sample Length (Aqpd):
Whim. (GRAM

cseo,- oDO?

-441 1339.
'10
'0,-

021 Labors" Cmmmin

&n;.LJLL
(16 ss"Cr iSin- PRINT)

C
f2l) ft 01101 ndvw "ll PT -

(HI9019.me

(23ahdthlr.
3-t -nFC

liSt 2 , Cammepa

(20 PAcdwr C er

'24' Aacstmr Comments

1261 gawhnad By (Sig and M 423 AFlved By fSig. sad PR*JI1 (29 RacaaV1 C.MI

1161 SeaL bmur upon Aalarin 1291 Seal intact Upon Racl?

Q] ve . f]NO

030) Seal DosCs n awtan: v5t6 this Recood?

Spm#nM No.

0E.
Seal me.

QvY.[]N.
Smap" No.

-] Yes N
0 -w-2 v.. Q N

ISTR*.W...,S...Mn..... .m-......,.,. Pn W Tank of Swdin . f - Ct

z

N

nD

'-

9
CoY

-u
-4

JJ

C

6. a ON.

R"'aG ua

221 1)sve ad

0 No
Pink.-.... .ra .... ng* ... d....- on .. awn,.,,.atin.



(1I ShipmenI Nurabe

141 Tank 15) Ri

CHAIN-OF-CUSTODY RECORD FOR AUGER/GRAB SAMPLING

(2) Sample Number de-94 13 (31 SupermsO -j -4w/I

Ser P1 - 61 Cask/PG Shipping Cortainer Seial Nurnbr _ f_ l 3_4E
Radiaion Sumey Dta For CaskPIO: 17) FIEW (31) LABORATORY

Owt, Top Dote RAt.

Side Do.w Rate

Battno Do.. Rae

Smearable Coaqamintion
(Apa

acu 6,/0 ta

ACT c

2- -

RCT'

[81 Shipment Description

A. Weak Peckage Ijmube.

a. CaskG Seat Numb

C. Do and Tae. Sample

Reuoved fan Tak

D. Expected Lkiqld Content

E. Enacted Solid Content

F. Does Ret INDNif Dri Solmg
(Av.ge.) On Contat (BRAN

C.eapaced Samyi.m Lervgs. IAteroi
Va.. eOAN

eS -9%- OtY)9"?
194yy

.5R

0a
-J

-.1

-

a

.ISThITIW. .. O...S.of.i. ........ t Y .- ft...toSap. Was..T....... Soldeawed - Tenk Pain, Opnrldaooe. BC-COal-3M

19 BWORMATON *chnd stsomean of labtewy tets to be perelAmed.

1G FAN Cowmnmw 132) IAbnagor Coman s

1111 Saint of Win Ila Destination Im1 and T) 114) DtTi Its so Snslr ccommmt

tK &/L 22-z-4 YG, P /. C7
11:71 94 0WP I too 11" ncoved BY (fg i| 9Dt 2mi Racwer CosmpOeft

I2Il BO Renzioed ft nd (IT iv (24 DfThn (2) egSinm Commet.

251 n quihd BY (Sion atd PMNs 1261 flRecahed by Iign and PRNIfl (27$ ets/11me (20) Receier Cmmnte

(IS) Seem kaci Jpen Slea? (29) S"4 intact Upon Receipt? ( " -4 Data Consistent wk this Recoid?

Sdilpment No. See No. Sample No.

0 No v o" Q[3 i c] Yesa Q N]oy No
eC-41001-||28 (01.%"11



CHAIN-OF-CUSTODY RECORD FOR AUGER/GRAB SAMPLING
(I ShIrmen 'm".' - Q77- z I2 Sa. .... rIl~t, G - 91w- /- (31 S m-, - I A4S/z

MAi.r r I6} CskiPf Sh;pPing Cont&Iner Sewi Number /6v-3C

RAdiation Sw,.vy D.t. For C..k/PRG:

Or Top o... I.t.

Side o... Rate

Istam Do... 1,

Samar". CanflMination

l-6
I71 FELD

inP/u
30 mIRlbrv

Li&f MiW/bv

<01 /4m ?

RCLT

(31) LASORATORY

/L

CtLJ
(AIplnI

ACT' ama) __

0§7 - Moneawra

(89 8*OMAlWM (kWked. enewat of ktbebrgmy teoa . wpftaedj

(3 Sinpme. Omsdption

A. Work Package Number

S. C.UIG S.. Nu.br.

c. es mid To... Smpie

anmowed form Tank

D. Enpaeed LtIqid Contsat

E. Eveated Sold Content

G.

Dow, Rat l.e.. StkA..
tAuafl/On Coact IMRAM
EnacedS Saweb LinuS, guw)J
Voa. (GRA

£ES-94-OO090

01
/ 15

3-176/13

1

*L, -v06E - J)rm pie VYcct urn ThkL PAb
-U

fillraat011116 12 IlDon~ation 7113 as pan r WTI (wolip4 ~ s ISU. conw..t.

& 0 7 tz -s t~-qM1 -wCrw ___________

fi I ..- P n S tt C..- 0' ounre~- an b..Mvr C..mna

1211 *r ta) .Wo..d ft (a c (.h 4 L.- I (

It" Seal Ian Upon bebse? (23 Sod bnlt Upos ecent? 130} Sm! Date Coe..elt with a. R..odI

Shi.ntl No. Sad No. swmp N.

6L ONo Q v.. Q No I v.. Q ye Ys QNo Q Ie. o NO
OIS0hSJTION: WNt - Office of S.wny Mam..egnet Ve.w - Rcipbt of Smpl. Pink - Wast. Tank Sampling GaSerod - Tan Farm Ops..tion, -

44) Tonk /?/L C0

U

_j

zar

ftc.w 60-2ts plitm)



(1! Ship ert -Nurbor "'I

C9 (4 Tank Z/ fl)& 15) f

CHAIN-OF-CUSTODY RECORD FOR AUGER/GRAB SAMPLING .

(21 Sanpile PaImb., ro -% - /S- (31 Superviso-

ler t, (61 CaskPiG Shipping Container Serial Nurnber OO6
Radiation Swmw- Date For Cask/PIG

Ove Top Do.. Rat

Side Dose Rat.

ation. Dose Rat.

* Samnebil CatWR~ of

{71 FIELD

,6 y

(3?) LABORATORY

C)5

<MMW

RC?. ReP' -

(91 HVFOAMATION tIckde MatMt laboistosy mete to be p.r lenad.I

IW .a-wx a a

(81 Shipmtnt Devctrtion

A. Wask Package Nmber

8. CnkIG Seat Number

C. Date and Two Snple

lArnmomnd how, Tank

D. fxp.ctsd Uqaid Contet

E. Expected Sold Content

F. Do"e At Through 001 Store
IAtq.V~n Cot- IGRAIlI

(3. Expected Sanple, Length Iitgeil
Valast LoMt

es -0?&- OO50'F'

:3-1jic

9
C')

cpt
0
-p

132j Laboreovi Committe

ill thae O (of121 Destination 4131 SO.w tad i (14en (160 cd- Comms-o

dola __ _ #9_"_ _ _ _ _ _1965m all PRINTI (m ft} W n eaiey Isigar asFnd 2!r 21} Racmiv etnameste

j211 W ped Tn .- PR 123} DaefTlmb (241 Wc.m. bmmets -

12 nelinadohed be MSilli wmi PRW~TI (201 PACSKVed Vj MWia end 'rMtTO 127) Date/Tire 4294 Asomile COMTW&nt

616 Seat itacp RUpaoos? 2S) Sold tinta UPON lecelply e30. sl Date Can ftt with RIM PAcoWAP

Shipmsr No. Sa No. Salpol No.

0.. o Q y- ONo ou - No ] yes ] NO Qyes ol

DS+TION: Whils, - ofifice of Smple Managemsent Yellow - fleckpdont of Swelple Kit - Waste Tank, Samplinm Golderod - Task Franm Operations. &CAMMI1-326 101A96t



(0! Shipment Number --90 - - ?-
4fnk-u

CI(41 Tarnk iia. (51 A~

CHAIN-OF-CUSTODY RECORD FOR AUGER/GRAB SAMPLING
21 Sample Number i % / pnr tM Szn

m, (61 Cask/PiG Shipping Cont.na Serial Nter (a(o0o0 e
R.diation Survey Dat. For C.k/PIG:

Ow.s Top Dom. Rua

Side Dose Rate

Bottom Dow Ade

Saa. containtation

RCT*

171 FIELD

0.; m

A ph.} -

e I ba I -mac~ewot ..
Monsoonal t

(311 LABORATORY

iAs-
X.-G .

RCT'

(9I IIWORDAATIOd (Includ. sateen at hbosuw cases to be performed.)

I Shipment Descrption

A. Work Packag. Number

8. Ca.skjM Sad Numb.r

*C- Dat, and Thae Semple

Reooed from Tark

0. Exped Uquid Cen.nt

E. Expoetad Solid Content

F. Does t.* Th.ug DC Sart
(Auw~~n ~tact 4GRAS)

6. Eaoca Sala Length 1Aug.41i
vain. (CRAW

S-26 -ccg

yon4"7

Nj
-9-

I.- - -r 1321 Labbrsfry CIWWMSl.
-P

-S

3 -3
a e. o. aon....< a ea .. ens( S) S.C., C.u..o

O .2r4D'~z g9 3--I- 7 -

12S) Rcen*"uWd ByW (Sig .nNI 2-d (ItT (27 Rbwrb 12sme

25 a-q.a n Fslfm (264... B y .a nmn .. (6 ft..t. .C....

gig S sa Upon Raa... 12. S..Inlac Upon Renlit? s ,a Con.snhi. .ec

SI2 N n No. Se.w NO. g .
Nof.. O No Ely.a #4

BC- 01-32S1 01M411

W
-3
-i
U

I-

z
al

NN

'-4

0)5 TIM: Whl -wOfice....f S... M.... l . olw - R.ipiet of S.apt. ink - W.e Tank So.plig Goldenrod - T.k Form Opertone.

I



CHAIN-OF-CUSTODY RECORD FOR AUGER/GRAB SAMPUNG
(1! SH-t Mlb 0 7'= (2) Snli V.ltrr 4 C - 9. - -7

i 4) rah (1 6l -) C.sk/PVG Shpi Cobai Se1 mlsher t B11d 1tnan 5 dill F1 C: 111 :11E11i 
- -;1 RAT3RY

c~0 T Do/ R0. 

E~O*C@dI 
ZS

SId Do. PI .. 

Cm e al sI Nue

m e wa a b 0 0 "~ a i ~ t e 0 C a e T e i .m S * &l

-4-

0 - Ea t L

F . .L Da III aA ." .. V
Cn

(-J-I umh A 4(Fa"z 1 OI M l - l lllll r m t e P .
(*J

ia.
-- -iith

FIit Idf!onjd Lwm1cb 20' ,;re

(11 t PIll of owsh 11a / *al.., Solr~m T) 1 l~.L.A 4- L9,o/#& 2 2 21 -'ttSh z

.Eas S. DPI cm
2 btqeswd a pSeI, is i f fI

a" BA"e".t UWs .1 IlMI Sed IIa eF.IR 
-

113 Sodl 13 vtal
v.M 

S .
00t..[J

-msTO A .Vta w.U.,n Yl. ~q@ ap Mt - W.Tntew, 4. y p,

it

I
/
i

)
I

-a

I,
-a

'2

0

*1

I



WHC-SD-WM-DP-1 83, REV. 0

CORRESPONDENCE



WHC-SD-WM.AP183, REV. 0

2DOWT SAY IT --- Write It! DATE: February 20, 1996

TO: J. L. Deichman T6-03 FROM: Ruth A Esch T6-06

Telephone: 373-4314

cc: A. D. Rice T6-06
G. B. Griffin T6-16
C. T. Narquis T6-16
T. F. Dale T6-20
R. D. Schreiber R2-12
B. A. Crawford T6-09
J. R. Jewett T6-09
J. M. Jones 55-13
H. Babad 57-14
R. J. Cash S7-14
D. A. Dodd T6-50

SUBJECT: LOSS OF C-106 GRAB SAMPLES DUE TO OVERHEATING IN WATERBATH

John -

The C-106 Grab samples that were received by the laboratory on February 8,
1996 were lost/destroyed due to inadvertent overheating of the waterbath that
the samples were placed in. This is how I perceive the situation:

On January 23, 1996, a meeting was held with Harry Babad, Ruth Schreiber, Jim
Jewett, Cal Delegard, Beverly Crawford, Wayne Edmonson, and myself, to discuss
exactly how the C-106 grab sample breakdown would be handled. One of the
decisions that was agreed upon was that the samples would be kept at tank
temperature during the breakdown in order to maintain the sample in the same
state as it would be in the tank.

On January 24, 1996 the Sampling and Analysis Plan for C-106 was officially
issued by Ruth Schreiber (C-106 Tank Coordinator). Beverly Crawford was
assigned as the chemist in charge of preparing the test plan for the breakdown
of the samples at 222-S Laboratory. Beverly had a draft copy of the test plan
completed and distributed for comments by January 26, 1996. A death in the
family took Beverly out of town until February 6, 1996, so that the paperwork
for the test plan was stalled until that time.

On February 8, 1996 the four samples from riser 1 were taken between 10:30 and
11:30. They were received by the 222-S Laboratory between 14:30 and 16:15 on
that day.

On February 9, 1996 the revised version of the test plan was given to Ruth
Schreiber, who had additional comments. This same day it was decided that the
samples could be loaded into the hotcell without the test plan, following
procedure LO-160-101. This load in began around 9:30 that morning. Around
14:00 on that afternoon the room was released from the "airborne radioactivity
area" status. Shortly after that, the sample jars, which had been placed into
plastic cups, were placed in a waterbath to be maintained at 600 +/- 5' C.
This temperature was monitored using a thermocouple which had originally been
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placed-directly into the water between the four sample bottles. Over the
first weekend, no surveillance was requested for the waterbath.

On Monday, February 12, 1996, at 6:00, it was noted that the waterbath had
gone dry, but the temperature (with the thermocouple sitting on the bottom of
the waterbath) was reading 700 C. The waterbath was slowly refilled at this
time, and the thermocouple was placed into the plastic cup which held sample
6C-95-1 supernate. Around 7:00, Ruth Schreiber's comments on the test plan
were given to Beverly Crawford and incorporation of the comments was begun.
Later that day a verbal request was made by Wayne Edmonson (Process Chemistry
scientific technologist) to Troy Dale (shift operations manager) to set up a
surveillance to refill the waterbath every four hours during the time periods
that Wayne was not at work to perform that task. Troy asked Wayne to give him
something other than a verbal request with no further detail about any
additional paperwork required. At 14:19 on 2/12/96, Wayne sent an URGENT
cc:MAIL message to Troy requesting that the surveillance begin that night.

On February 13, 1996, the laboratory shift manager on days (Michael Lindberg)
showed Wayne a copy of the manager's logbook indicating that the surveillance
request was made, and that the waterbath was checked with regular frequency.
However, later that day he still found that the cap on sample 6C-96-1 had
cracked and the sample had evaporated by about 70%. This sample was removed
from the waterbath to avoid further evaporation.

The surveillance of the waterbath appeared to continue for the rest of the
week, at least until Thursday, since the waterbath did not dry out during this
period. On Thursday, February 15, 1996, the thermocouple was moved to the
plastic cup holding sludge sample 6C-95-3 in order to keep the bath heating
evenly.

On Friday, February 16, 1996, a new shift came on days at the 222-S
Laboratory.

On Tuesday morning, February 20, 1996, the day shift manager (Dave Dunham)
told Wayne Edmonson that the waterbath had been filled the previous day. When
Wayne got into the lab around 8:30 AM, he found that the waterbath was
completely dry and the thermocouple was reading 2000 C. The thermocouple was
in direct contact with both the plastic cup that was sitting on the bottom of
the waterbath and the broken sample bottle. Because of the close proximity to
the surface of the hotplate, it is believed that the measured 2000 C very
closely approximates the true temperature that the samples were exposed to.

At this time, it was discovered that the bottom had broken out of the
supernate (6C-96-2) bottle, and the entire sample was lost. The bottle for
the sludge sample 6C-96-3 had also broken, and the sludge material had been
contained in the open plastic cup. The bottle for the second sludge sample
(6C-96-4) was still intact, with no apparent loss of sample.

After several conversations between myself and the shift lab leader (Gary
Hammitt) and Dave Dunham, I was informed that it was communicated to that
shift, that the experiment for which the waterbath surveillance was required,
was only supposed to go for three or four days. Wayne Edmonson said that he
did not recall giving this information. His message to Troy Dale did not
mention a date to stop the surveillance. Since no further instructions were
specifically given to continue the surveillance over the weekend, the shift

A-3000-723 (01/95) GEF014
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did not continue to check the waterbath on a four hour basis. The waterbath
was filled one time on Monday, February 19, 1996 when a technician noticed
that the hotplate under the waterbath was turned on, and the waterbath was
dry.

My understanding of the entire situation is that past practice had been that
required surveillances would be communicated to the current shift manager.
That information would be put into the shift manager's logbook, and the
surveillance would continue until the requesting party informed the shift
manager to stop. I was informed, only today, that such a surveillance
actually falls under Standing Order 95-013 Rev. 0 "Temporary Data Collection",
that was put in place June 27, 1995. If this is the case, I believe there was
a great miscommunication to inform the appropriate personnel to fill out this
data sheet.

Ruth Esch (373-4314)

A-3000-723 (01/95) GEF014
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[21 From: Darrell W Edmonson at -WHC169 2/12/96 2:19PM (1120 bytes: 15 In)
Priority: Urgent
To: Troy F Dale at -WHC32
Receipt Requested
cc: James R Jewett at -WHC167, Beverly A Crawford at -WHC167, Ruth A Esch at
-WHC32

Subject: Waterbath surveillence hot cell 1E-1
------------------------------- Message Contents -------------------------------

Troy,

Per your request for more than verbal instructions, A
waterbath has been placed into operation in the 1E-1 hot
cell to condition C-106 grab samples to tank conditions.
The temperature is set, a water hose is in place for water
addition when necessary. Checks should be performed every 4
hours, and water added as necessary to maintain a water
level approximately 1/2 inch below the metal bath lid. The
off/on valve is tagged with an instruction tag to remind the
operator to turn the valve off when not in use. Please
place this request in the DOI and in the shift log book

Wayne
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APPENDIX 1

PROCESSING AND SAMPLING RESULTS FROM BREAKDOWN
of TANK 241-C-106 GRAB SAMPLES
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To: Ruth Esch
Distrib: Jewett, Crawford
Re: Processing and sampling results from breakdown of tank 241-C-106 grab samples

The following tables summarize the data that were collected in controlled laboratory
notebook WHC-N-912-1 to support the sample breakdown of grab samples obtained from tank
241-C-106. Copies of this notebook are attached to this report for reference. This notebook
contains visual description, sample breakdown and physical properties data that were gathered in
processing these grab samples.. All work was performed according to testplan WHC-SD-WM-
TP-430, rev. 0 and rev. 1 "Preparation of Tank 241-C-106 Samples and Testing for Compatibility
with Tank 241-AY-102 Supernate" and the sampling and analysis plan WHC-SD-WM-TSAP-
080, rev. 0 and rev. 1 "Tank 241-C-106 Grab Sampling and Analysis Plan." The field blank
sample 6C-96-17 was not included in the sample preparation and handling performed. Twelve
samples taken from riser I and riser 7 at various depths were analyzed.

Table 1 - Visual Description and Volume % Settled Solids

Customer Visual Description Vol, % Notebook p.
Sample Settled
ID Solids

6C-96-3 Sludge maintained form of container after heating to NA 18
200'C. Color is dark mocha brown. Sludge is dry.
On close inspection appears to be like red clay
clumped into large chunks. There is no evidence of
charring. Chunks appear to be about 1 inch in
diameter. Top chunk was darker brown while inner
material was red-brown. A second chunk was
flecked with yellow-white material. Majority of
chunks are aboutm 1/8 inch in diamter and are
various colors of gray, light brown and white.
Material is dry and crumbly like Bentonite and is
highly inhomogeneous.

6C-96-4 Brown black solids no apparent supernate 100% 18

6C-96-5 Slightly cloudy yellow liquid. 24.1% 40

6C-96-6 Slightly yellow liquid with reddish-brown solids. NA 40
Solids are fine. After heating, supernate was dark
orange and had yellow crust adhering to the inside
of the sample jar.

6C-96-7 Brown sludge of thick soupy consistency. 100% 53,63
Contained several large peices of very hard solid.
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Table 2 - Sample Breakdown by Labcore Number

2-83

6C-96-8 Brown sludge of thick soupy consistency. No 100% 53
chunks noted.

6C-96-10 Brownish-red sludge. No supernate identified. 100% 53

6C-96-11 Cloudy yellow supernate with settled red-brown 82.3% 46
solids.

6C-96-12 Trace of solids mostly supernate. Solids were fine 1.2% 46
and red-brown in color. Supernate was clear and
yellow.

6C-96-13 Brownish-red sludge with supernate. 100% 53

6C-96-14 Brownish red sludge. 100% 53

6C-96-1 5 Supernate with solids in bottom that seemed to NA 69
dissolve on storing to the point where only trace
amount of solid were remaining.

Labcore ID Origin Gross Tare (g) Net sample Notebook
sample(g) (g) page

S96T000530 6C-96-3 --- --- --- 98
parent

S96T000531 6C-96-10 --- --- --- 53
parent

S96T000532 6C-96-4 --- --- --- 99
parent

S96T000534 6C-96-7 96.47 85.43 11.04 54
supernate

S96T000535 6C-96-10 95.53 86.07 9.46 55
supernate

S96T000536 6C-96-8 103.16 85.59 17.57 57
supernate

S96T000538 6C-96-8 43.29 18.39 24.90 45
supernate
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Labcore ID Origin Gross Tare (g) Net sample Notebook
sample(g) (g) page

S96T000539 6C-96-6 43.25 18.89 24.36 45
supernate

S96T000541 6C-96-5 152.73 85.82 66.91 44
archive
supernate

S96T000542 6C-96-7 20.72 20.37 0.35 81
dry sludge

S96T000543 6C-96-7 --- --- 1.45 68
control

S96T000544 6C-96-7 29.98 17.88 12.10 77
interstital
liquid

S96T000545 6C-96-10 21.88 20.96 0.92 78
filtered sludge

S96T000547 6C-96-10 104.66 85.62 19.04 79
filtered sludge

S96T000548 6C-96-7 22.76 20.49 2.27 84
filtered sludge

S96T000549 6C-96-7 22.25 20.46 1.79 84
filtered sludge

S96T000550 6C-96-7 23.02 20.36 2.66 84
filtered sludge

S96T000551 6C-96-7 24.41 22.46 1.95 84
filtered sludge

S96T000552 6C-96-7 24.47 22.42 2.05 84
filtered sludge

S96T000553 6C-96-7 24.25 22.32 1.93 84
filtered sludge

S96T000554 6C-96-7 23.88 22.29 1.59 84
filtered sludge I
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Labcore ID Origin Gross Tare (g) Net sample Notebook
sample(g) (g) page

S96T000558 6C-96-10 23.51 22.55 0.96 82
dried sludge

S96T000559 6C-96-10 19.51 9.68 9.83 56
interstitial
liquid

S96T000560 6C-96-10 22.73 20.39 2.34 81
centrifuged
sludge

S96T000562 6C-96-7 86.38 85.76 0.62 84
filtered sludge

S96T000563 6C-96-7 21.88 20.96 0.92 80,78
filtered
supernate

S96T000564 6C-96-10 --- --- --- 79
filtered sludge

S96T000565 6C-96-10 24.45 22.32 2.13 79
filtered sludge

S96T000566 6C-96-10 24.57 22.51 2.06 79
filtered sludge

S96T000567 6C-96-10 24.08 22.19 1.89 79
filtered sludge

S96T000568 6C-96-10 22.43 20.27 2.16 79
filtered sludge

S96T000569 6C-96-10 24.41 22.41 2.00 80
filtered sludge

S96T000570 6C-96-10 22.49 20.54 1.95 80
filtered sludge

S96T000575 6C-96-8 178.35 85.63 92.72 58
archive

S96T000576 6C-96-8 166.94 86.21 80.73 58
caustic
demand
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Labcore ID Origin Gross Tare (g) Net sample Notebook
sample(g) (g) page

S96T000836 6C-96-5 - --- --- 42
parent

S96T000837 6C-96-7 --- --- -- 53,76
parent

S96T000840 6C-96-6 310.22 42

parent

S96T000843 6C-96-8 --- - -- 57,97
parent

S96T000854 6C-96-8 31.22 15.59 15.63 98
compat. test

S96T001021 6C-96-11 --- --- -- 46

parent

S96T001022 6C-96-12 177.72 --- --- 46
parent

S96T001023 6C-96-12 20.82 18.17 2.65 48
filtered
supernate

S96T001024 6C-96-12 21.13 18.91 2.22 48
filtered
supernate

S96T001025 6C-96-12 157.87 85.78 72.09 47
archive

S96T001026 6C-96-13 - -- -- 53

parent

S96T001027 6C-96-15 --- - -- 69
parent

S96T001030 6C-96-13 23.53 22.71 0.82 93
dried sludge
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Labcore ID Origin Gross Tare (g) Net sample Notebook
sample(g) (g) page

S96T001032 6C-96-13 15.80 15.54 0.26 91
filtered
interstitial
liquid

S96T001034 6C-96-13 24.26 22.81 1.45 90
control

S96T001526 6C-96-3 23.21 22.55 0.66 101
dried raw
sludge

S96T001527 6C-96-4 23.22 22.56 0.66 106
dried sludge

S96T001528 6C-96-4 39.09 15.61 23.48 101
interstitial
liquid

S96T001530 6C-96-4 22.33 20.31 2.02 101
control

S96T001532 6C-96-4 117.43 85.18 32.25 103
archive

S96T001533 6C-96-4 24.56 22.66 1.90 103
filtered sludge

S96T001535 6C-96-4 24.25 22.26 1.99 104
filtered sludge

S96T001536 6C-96-4 23.79 22.19 1.60 104
filtered sludge

S96T001537 6C-96-4 23.52 22.29 1.23 104
filtered sludge

S96T001538 6C-96-4 24.31 22.53 1.78 104
filtered sludge

S96T001539 6C-96-4 24.48 22.39 2.09 104
filtered sludge
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Labcore ID Origin Gross Tare (g) Net sample Notebook
sample(g) (g) page

S96T001540 6C-96-4 24.50 22.39 2.11 104
filtered sludge

S96T001544 6C-96-4 30.43 15.62 14.81 102,103
filtered
interstitial
liquid

S96T001545 6C-96-4 problems
interstitial encountered
organic with solids

washing

S96T001546 6C-96-15 38.07 15.59 22.48 97
supernate

S96T001547 6C-96-14 105.65 78.31 27.34 97
supernate

S96T001548 6C-96-7 15.01 14.01 1.00 73
interstitial
organic

S96T001549 6C-96-14 179.13 78.19 100.94 98
archive

S96T001550 6C-96-14 135.76 78.14 57.62 98
caustic
demand

S96T001551 6C-96-14 30.30 15.52 14.78 98
compat. test

S96T001552 6C-96-13 113.20 85.43 27.77 93
archive

S96T001553 6C-96-13 --- --- --- 85
interstitial
organic

S96T001555 6C-96-13 99.99 85.08 14.91 91
archive
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Labcore ID Origin Gross Tare (g) Net sample Notebook
sample(g) (g) page

S96T001556 6C-96-13 24.29 22.70 1.59 92
filtered sludge

S96T001557 6C-96-13 24.27 22.54 1.73 92
filtered sludge

S96T001558 6C-96-13 24.05 22.20 1.85 91
filtered sludge

S96T001559 6C-96-13 24.33 23.02 1.31 91
filtered sludge

S96T001560 6C-96-13 24.08 22.26 1.82 92
filtered sludge

S96T001561 6C-96-13 23.96 21.92 2.04 92
filtered sludge

S96T001562 6C-96-13 22.53 20.57 1.96 92
filtered sludge

S96T001566 6C-96-13 18.38 15.55 2.83 90
filtered
interstial
liquid

S96T001567 6C-96-10 8.28 7.71 0.57 82
organic

S96T001674 6C-96-11 22.47 22.33 0.14 95
dried sludge

S96T001675 6C-96-11 16.56 15.65 0.91 93
interstitial
liquid

S96T001676 6C-96-11 24.66 22.24 2.42 93
control

S96T001677 6C-96-11 123.48 85.02 38.46 93
supernate

S96T001679 6C-96-11 14.80 13.59 1.21 89
interstitial
organic
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Labcore ID Origin Gross Tare (g) Net sample Notebook
sample(g) (g) page

S96T001680 6C-96-11 101.56 85.32 16.24 93
archive

S96T001681 6C-96-11 19.13 15.61 3.52 93
filtered
interstitial
liquid

S96T001682 6C-96-11 23.10 21.89 1.21 93
filtered sludge

S96T001683 6C-96-11 24.64 22.73 1.91 94
filtered sludge

S96T001684 6C-96-11 23.50 22.02 1.48 94
filtered sludge

S96T001685 6C-96-11 23.42 22.02 1.40 94
filtered sludge

S96T001686 6C-96-11 23.67 22.04 1.63 94
filtered sludge

S96T001687 6C-96-11 24.72 22.19 2.53 94
filtered sludge

S96T001688 6C-96-11 25.16 22.28 2.88 94
filtered sludge

S96T002021 6C-96-8 19.84 15.22 4.62 96
raw sludge

S96T002022 6C-96-8 20.26 15.24 5.02 96
raw sludge

S96T002024 6C-96-11 30.55 13.71 16.84 95
interstitial
aqueous

S96T002025 6C-96-13 33.43 14.03 19.40 95
interstitial
aqueous
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Labcore ID Origin Gross Tare (g) Net sample Notebook
sample(g) (g) page

S96T002042 6C-96-8 20.26 15.24 5.02 95
raw sludge

S96T002350 6C-96-14 26.44 25.54 0.90 106
raw sludge

S96T002351 6C-96-14 27.49 26.44 1.05 107
raw sludge

Table 3 describes the physical properties of the samples as required by PCS to describe
bulk density, water content by gravimetry and volume of solids. Bulk density was measured on
wet sludge before centrifuging and is reported as the sum of the mass of material divided by the
sum of the volumes of the sludge aliqouts. Density and volume % solids are reported in this way
to be consistent with dry particle density results which were based on the total amount of material
measured. Volume % solids measurements were taken as the volume of centrifuged solids to the
volume of bulk material. Gravimetric % water was determined from drying sludge in the heated
centrifuge in tapered cones over a period of days and in some cases weeks.

Table 3 - Physical Properties of Tank 241-C-106 Samples

Sample Labcore ID W(1) V(1) Density W(3)1 W(3) 2  V(2)
ID Net Volume (g/ml) % water % water vol. %

mass (g) (ml) grav. TGA Solids

6C-96-5 S96T000538 24.36 20.0 1.22 N/A 81.12 N/A

6C-96-12 S96T001023 21.48 17.5 1.23 N/A 79.03 N/A

6C-96-7 S96T000542 109.64 64 1.71 24.98 8.04 69.5

6C-96-10 S96T000558 68.75 39 1.76 22.86 11.71 85.2

6C-96-11 S96T001674 146.79 101.0 1.45 27.53 9.63 59.5

6C-96-13 S96T001030 74.64 49.0 1.52 --- 9.24 67.3

6C-96-4 S96T001527 127.90 85.25 1.50 25.80 3.63 59.3

'Corrected values for particle density include the sum of hot cell water content and TGA
result. Raw determinations were based on hot cell water loss alone.
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Results from water content in the samples prooved to be quite variable and subsequent
differential scanning calorimetry (DSC) and thermogravimetric analysis (TGA) results indicate
that not all of the water had been removed from the sludges over the days taken to dry them.
determined by TGA after the "dry" sample was removed from the hot cell (i.e. the last weight was
observed). Raw values account for only the interstitial liquid and water removed through
processing in the hot cell

Table 3 - Dry Particle Density

Sample ID Raw Dry Particle Density Corrected Dry Particle
Density

6C-96-11 1.83 1.93

6C-96-13 * 1.93

6C-96-10 1.70 1.69

6C-96-7 1.84 1.87

6C-96-4 1.97 2.01

* Only one value reported, based on % water content from the control sample.

Specifically, the raw values reported are derived from the following formula:

W(1)-W(2)- W(3) *W(1)
100

V(l)-((1- V(2))*V(l))- W(3) *1))
100 99

Where W(1) = total weight of bulk sludge
W(2) = weight of interstitial liquid
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W(3)= weight % water removed in hot cell
V(1)= total volume bulk sludge
V(2)= volume % solids

In the corrected values the additional water measured in the dried sludges is added to the
W(3) value. Sample 6C-96-13 was calculated based on % water content as determined from wet
sludge (control sample) due to a discrepancy between the gross weight measured and the tare
weight of the centrifuge cone used.

The process notebook notes have been copied and are attached for additional detail. I you
have any further questions please feel free to call me at 373-1972.

B. A. Crawford
Principal Scientist
Process Chemistry and Statistics
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COMPATIBILITY TESTING

Pretest tank 241-AY-102 sludges for Organic and 241-C-106 sludge for Organic Separation

An aliquot of tank 241-AY-102 sludge, identified as 102-AY-9, was collected from riser
15H at 675 inches prior to addition of caustic to the tank. The sludge was centrifuged at 1215 g
for 10 minutes at approximately 55'C. There was no organic evident which may have separated
from the sludge. There was an interstitial liquid volume of 3.0 ml in 6.5 ml of bulk sludge
material.

Under similar conditions as those stated above, tank 241-C-106 material was centrifuged
at 10 g and there was no noticeable separation of organic from the sludge sample or interstitial
liquid.

Supernate Characteristics

In addition to supernate from the sludge sample 102-AY-9, six other supernate samples
were checked for foaming. The sample was vortexed with no foaming evident. By shaking the
supemate, foaming occurred with subsequent break up in less than 5 seconds. This supernate
was not used for the compatibility mixing as it was later learned that the sample was taken from
tank 241-AY -102 prior to addition of caustic to the tank. Therefore, six other samples: 2AY-96-
1, 2AY-96-2, 2AY-96-3, 2AY-96-4, 2AY-96-5, and 2AY-96-6 which were collected after the
caustic addition were loaded into the hot cell as more representative candidates for current
conditions. Each of the supernates was agitated with variable results. Samples 2AY-96-1, 2AY-
96-2 and 2AY-96-6 foamed with foam dissipation in less than 20 seconds. Samples 2AY-96-3,
2AY-96-4 and 2AY-96-5 either foamed with immediate dissipation or there was no sign of
foaming. Specifically, samples 2AY-96-5, 2AY-96-2 and 2AY-96-6 were used to perform the
compatibility studies.

In addition to checking supernate from tank 241-AY-102, supernate samples from tank
241-C-106 were checked for foaming. Specifically, sample S96T000536 (parent sample 6C-96-
8) and sample S96T001547 (parent sample 6C-96-14) showed foaming with immediate breakup
of the foam (within 5 seconds).

Tank 241-C-106 Sludge mixed with neat 241-AY-102 Supernate

Sludge from tank 241-C-106 parent samples 6C-96-8 and 6C-96-14 were mixed
individually with supernate from tank 241-AY-102 (parent sample 2AY-96-5) (see table 1).
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Table I - Sludge mixed with 241-AY-102 (2AY-96-5)

Sludge ID grad. Cylinder wt. of supernate wt. of sludge wt. % sludge
added

6C-96-8 A 53.31 9.98 11.4
(S96T000575)

6C-96-14 E 37.98 3.93 6.5
(S96T001550)

The weight % sludge value for total slurry was approximated for 10 weight % sludge.
The exact concentration of sludge in the mixture was calculated as follows:

Wt. % sludge= W(1)-W(2)*100
W(3)+W(I)

where W(1) = wet sludge weight
W(2) = water weight in sludge = total sludge weight x % water content x .001
W(3) = supernate weight

The weight of sludge to total slurry was requested as 10 weight %. The 6C-96-8 sample
was 10.9 weight percent after calculating. However, the concentration of 6C-96-14 sample was
much lower at 6.5 weight percent once calculated. This discrepancy was due to incorrectly
accounting for the interstitial liquid content of the sample.

Settling Behavior

Before settling, samples of 6C-96-8 and 6C-96-14 in 241-AY-102 supernate were light
yellow and clear. The sludge was red-brown and fine in composition.

Upon mixing all solids were suspended in the supernate. Separation of solids from the
supernate occurred within 10 minutes for both samples of pure sludge from 6C-96-8 and 6C-96-
14. Sludge from 6C-96-14 appears to be settling out faster than the 6C-96-8 sample. Supernate
appeared to be clear of suspended solids after 165 minutes.

The resultant pH difference and physical properties are summarized in table 2.
Specifically, the pH shows an increase in the suspended slurry in sample 6C-96-8 and a small
decrease in the resultant supernate. Sample 6C-96-14 shows a pH decrease in the slurry with a
larger increase in the resultant supernate. The most profound difference is observed in the pH
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increase in the supernate which was mixed with 6C-96-14 sludge. Generally, a small increase in
specific gravity is also noted after mixing the superate with the 241-C-106 tank sludge.

Table 2 - Characteristics of Sludge Components Before and After addition of Supernate

Sample 6C-96-8: 241-C-106 Sludge with 241-AY-102 Supemate

Fraction of Mixture pH SpG % water DSC Bulk Vol. %
(g/ml) by TGA (Joules/g) Density settled

(g/ml) solids

original supernate 11.16 0.980 --- --- 1.06 ---
(S96T002765)

slurry 11.22 --- 96.24 0 -- 17.85
(S96T002766)

resultant supemate 11.10 1.005 --- --- --- ---
(S96T002768)

resultant sludge --- --- 73.78 --- 1.34 ---
(S96T002769)

Sample 6C-96-14: 241-C-106 Sludge with 241-AY-102 Supernate

original supernate 11.16 0.980 --- --- 1.03 ---
(S96T002765)

slurry 11.12 --- 95.78 0 --- 7.69
(S96T002825)

resulting supernate 11.50 0.988 --- --- --- ---
(S96T002826)

resulting sludge --- 95.08 1.07 ---
(S96T002827) I I I II

Mixed Sludge from 241-C-106 and 241-AY-102

Sludge from parent sample 102-AY-9 was added to each of two graduated cylinders as
described in table 3. With the exception of mixing the sludges in a 4 part C-106 sludge to 1 part
AY-102 sludge proportion, the sludges were combined with supernate from tank 241-AY-102 in
similar fashion as the previous sludges.

Upon mixing the mixed sludge with AY-102 supernate, there was no foaming, frothing,
or bubble formation. The sludge remained brown and mixed quite well in the supernate.
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Table 3 - Mixed sludge composition

Sample ID Grad. AY-102 C-106 portion AY-102 Wt. %
Cylinder sludge sludge AY- 102: Supernate sludge

added added C-106 added (dry

(g) (g) weight
basis)

6C-96-14 D 1.79 7.32 1:4.09 54.47 10.2
(S96T001549) I I I I I

6C-96-8 B 1.77 7.13 1:4.03 61.70 9.8
(S96T000575)

Settling Behavior

Samples were vortexed until they were thoroughly mixed, then allowed to settle. Solids
began to separate from the supernate within the first 10 minutes. After 205 minutes had elapsed,
the supernate was still cloudy and clearing. At the next reading (1200 minutes), the supernate
was clear yellow. The 6C-96-14 mixed sludge dropped out of solution faster than the 6C-96-8
mixed sludge. This behavior is similar to that observed with the previous study. This seems to
indicate some difference in settling may occur with tank location. The 6C-96-14 sample settled
52 ml of suspended sludge within the first 10 minutes, with an initial settling rate of 5.2 ml/min
which is more rapid than the previous run of 6C-96-14 material alone. The mixed sludge 6C-96-
8 sample behaved similarly to the analogous C-106 sludge sample in all respects. The 6C-96-14
mixed sludge sample may be more rapid in settling due to the larger concentration of large
particles than the other samples. The settling rate is reported in table 4 by time elapsed from
initiation of settling.

Table 4 - Settling Rate by Time elapsed from Mixing

Sample ID Time Elapsed Settling Rate

6C-96-8 0 - 10 minutes 2.0 ml/ min

10 - 20 minutes 1.8 ml/ min.

20 - 30 minutes 0.3 ml/ min.

30-105 minutes 0.067 ml/ min.

6C-96-8 0 - 10 minutes 1.9 ml/ min.

with AY-102 sludge

10 - 20 minutes 2.0 ml/ min.

20 - 30 minutes 0.70 ml/ min.
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30 - 40 minutes 0.25 ml/ min.

40 - 60 minutes 0.15 ml/ min.

60 - 205 minutes 0.043 ml/ min.

6C-96-14 0 - 10 minutes 2.0 ml/ min.

10 - 20 minutes 1.2 ml/ min.

20 - 30 minutes 0.15 ml/ min.

30 - 105 minutes 0.027 ml/ min.

6C-96-14 0 - 10 minutes 5.2 ml/ min.
with AY- 102 sludge

10 - 20 minutes 1.0 ml/ min.

20 - 30 minutes 0.05 ml/ min.

30 - 40 minutes *

40 - 60 minutes 0.05 ml/ min.

No difference between volume observations.

Rate constants based on a logarithmic decay of settling over time were calculated according to
first order kinetics dependent on volume in ml. (See figures 1 and 2 which follow). The rate
constants for 6C-96-8, 6C-96-8 with AY-102 sludge, 6C-96-14 and 6C-96-14 with AY-102
sludge are: 7.73x10 min-', 1.60xl0- mint', 1.03x10 2 min', and 1.73x10 3 min-', respectively.

Table 5 provides the comparison of supernate and sludge before and after mixing. The
pH decreases when the supernate is mixed with the sludge. The pH decrease appears to be larger
than that observed for 241-C-106 tank sludge alone and undoubtedly is due to the presence of
241-AY-102 sludge. (This sludge sample was taken before addition of caustic to the tank.) The
supernate specific gravity increases after mixing.
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Table 5 - Characteristics of Mixed Sludge Components Before and After addition of Supernate

Sample 6C-96-8 with 102-AY-9: Sludge with 241-AY-102 Supernate

Fraction of Mixture pH SpG % water DSC Bulk Vol. %
(g/ml) by TGA (Joules/g) Density settled

(g/ml) solids

original supernate 12.52 0.976 --- --- ---
(S96T002833)

slurry 11.71 --- 96.86 0 --- 15.4
(S96T002770)

resultant supernate 11.81 1.002 --- --- --- ---
(S96T002771)

resultant sludge --- --- 79.49 --- 1.03 ---
(S96T002772)

Sample 6C-96-14 with 102-AY-9: sludge with 241-AY-102 Supernate

original supernate 12.52 0.976 --- --- ---
(S96T002833)

slurry 11.80 --- 95.67 0 ---
(S96T002829)

resulting supernate 11.91 0.996 --- --- --- ---
(S96T002830)

resulting sludge --- --- 83.85 --- ---

(S96T002831)
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APPENDIX 3

C-106 VISCOSITY AND PARTICLE SIZE DISTRIBUTION RESULTS



Westinghouse W -S -M-DP-183, REV 0 Internal
Hanford Company Memo

From: Process Chemistry and Statistics 75764-PCS96-050
Phone: 373-6322 T6-09
Date: May 22, 1996
Subject: C-106 VISCOSITY AND PARTICLE SIZE DISTRIBUTION RESULTS

To: R. A. Esch T6-06

cc: J. R. Jewett S T6-09
A. D. Rice T6-06
JFO File/LB

This letter reports the results of the viscosity and particle size
distribution analyses conducted by the Process Chemistry and Statistics
organization on samples collected from tank C-106. All information
associated with this testing was recorded in laboratory notebooks
WHC-N-1272-1 and RHO-RE-NB-208.

The viscosity was measured on two samples of tank C-106 supernatant liquid,
S96T000536 and S96T001547. The viscosities of the samples were evaluated at
approximately 36C. The viscosities were measured with shear rateg
increasing from 0 s'1 to 300 s1 and decreasing from 300 s1 to 0 s' .

Attachment I contains viscosity curves (viscosity vs. shear rate) and raw
data for the sample runs. The samples generally exhibited Newtonian
behavior, viscosity remaining nearly constant with shear rate. The
viscosities of both samples were within the 1.5 - 2.5 centipoise range over
most of the shear rate range.

Attachment II contains the results of the particle size analyses. Small
portions of sludge from samples S96T000854 and S96T001551 were withdrawn and
diluted with liquid from samples S96T000536 and S96T001547, respectively.
The majority of the particles in both samples have diameters less than 5 pm.
The particle masses in samples S96T000854 and S96T001551 were distributed
over diameter ranges up to 10 and 20 pin, respectively. The Brinkmannu Model
2010 Particle Size Analyzer does not detect particulates smaller than
0.5 pm.

If you have any questions on this matter, feel free to call me at 373-6322.

J. F. O'Rourke, Advanced Engineer
Process Chemistry and Statistics

Attachments

Hanford Operations and Engineering Contractor for the US Department of Energy
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75764-PCS96-050

Attachment I

TANK C-106 VISCOSITY RESULTS

Consisting of 7 Pages including the cover page
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Date :05-21-1996 Tentdate
Substance : s96t0003-c106 #10
Test number: 1 5" !f -/,V
Operator
Sensor
%Tau

Jwo
: KE45
: 1001

Factor A : 0.E
Data stored in file
apparent viscosity:
Eta(ino)=.000

Point il

0.000
4.374
10.460
16.520
22.550
29.030
35.040
41.060
47.070
53.130
60.120
66.180
72.240
78.300
84.460
90.470
96.380
102.500
108.500
114.400
120.500
127.600
133.600
139.500
145.600
151.600
157.600
175.800
181.800
187.800
194.900
200.900
206.900
212.900
218.800
224.900
231.000
237.000
243.100
249.100
255.100
262.200
268.100
274.200
280.300
286.200
292.200
298.200

Mleas. sste! : CV20
ID :1001

00 Factor l : 3.000
C:\RAAUE\S96536.30T

ta(max)=8.939 Etar2.142

:05-21-199 WHC-SD-WM-DP-183, REV. 0

rZP : 0.000 E

s(n-13=1.085

TaurPal ItarnPas! trainl TeTnfICI

0.029
0.039
0.046
0.046
0.046
0.059
0.072
0.091
0.099
0.121
0.126
0.143
0.155
0.163
0.173
0.185
0.19
0.206
0.207
0.216
0.222
0.242
0.246
0.265
0.269
0.289
0.309
0.343
0.338
0.370
0.365
0.387
0.401
0.416
0.437
0.438
0.441
0.463
0.476
0.471
0.511
0.511
0.525
0.545
0.567
0.559
0.507
0.567

31.7
31,q
32.1
31.9
32.1
32.2
32.5
32.5
32.7
32.9
32.9
32.9
33.1
33.2
33.3
33.5
33.5
33.7
33.8
33.7
34.0
34.2
34.1
34.2
34.3
34.1
34.5
34.6
34.6
34.?
35.0
35.1
35.0
34.9
35.0
35.1
35.2
35.2
34.9
3b.2
35.4
35.4
35.4
35.6
35.3
35.1

35.6
0-407



5%~7000536 I V-V

Sanest number 2 of tie 'Tau/D' Is defined as
D from 300.0 to 0.000 1/a in 3.00 min at 25,MC.
Area is 82.58 Pa/e
50 steps are defined, 50 are actually present.

WHC-SD-WM-DP-183, REV. 0

Apparent viscosity:
Kta(min)=1.069

Point Dril/si

299.500
295.700
289.600
283.600
277.600
270.500
264.500
258.500
252.500
246.400
240.400
234.300
228.300
222.300
216.100
210.100
204.100
190.100
191.100
185.000
178.900
172.900
166.900
180.900
154.800
148.800
142.700
136.700
130.600
124.700
117.600
111.600
105.600
99.460
93.400
87.440
81.380
75.370
69.400
63.340
56.300
50.290
44.130
38.120
32.110
26.950
19.530
13.470
7.317
1.359

Ita(max)=4.796 Etar.797 s(n-11=0.4746

TaifPal EtaluPasl tiUia TempFiC

0.580
0.579
0.566
0.562
0.540
0.516
0.515
0.493
0.476
0.474
0.447
0.450
0.422
0.409
0.396
0.385
0.365
0.351
0.351
0.346
0.319
0.319
0.310
0.296
0.275
0.267
0.250
0.244
0.236
0.215
0.190
0.188
0.168
0.168
0.151
0.137
0.134
0.119
0.111
0.096
0.096
0.087
0.068
0.056
0.047
0.035
0.023
0.023
0.008
0.007

1.936
1.957
1.953
1.961
1.944
1.900
1.946
1.906
1.884
1.925
1.860
1.919
1.650
1.841
1.8.33
1.830
1.788
1.770
1.835
1.067
1.785
1.847
1.859
1.839
1.777
1.796
1.754
1.783
1.806
1.725
1.618
1.681
1.593
1.690
1.619
1.565
1.650
1.574
1.596
1.523
1.713
1.736
1.536
1.470
1.461
1.306
1.201
1.742
1.069
4.796
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Date : 05-21-1996
Substance : s96t001547 e-106-1,
Test number : 01
Operator : jc
Sensor : NE45
%Tu : 100%
Factor A 0.800

Testdate : 05-21-19H

WHC-SD-WM-DP-183, REV. 0
Heas. system
%D
Factor :

Data stored in file C:\AHA\S961571.OT

Apparent viscosity,:
Ita(sin)=0.000

Point D[1/s]

0.000
4.316
10.370
16.410
22.550
29.030
35.040
41.060
47.210
53.230
59.240
66.280
72.290
78.350
84.410
90.470
96.480
102.500
108.500
114.700
120.700
126.700
132.800
139.700
145.900
151.900
157.900
163.900
176.100
182.100
188.100
194.100
200.200
206.300
212.300
219.400
225.500
231.400
237.500
243.600
249.600
255.500
261.600
267.700
273.700
279.800
285.800
292.800
298.900

Eta(uaz)=2.410

CV20
100%

3.000 0ap : 0.000 m

ltaxl.854

TaurPa] EtafrPA. ) t[mini TeupRXCl

0.000
0.000
0.000
0.018
0.020
0.036
0.048
0.057
0.080
0.096
0.096
0.110
0.124
0.146
0.160
0.176
0.184
0.193
0.205
0.211
0.237
0.245
0.267
0.284
0.295
0.321
0.323
0.385
0.362
0.388
0.395
0.418
0.437
0.451
0.452
0.488
0.501
0.520
0.536
0.536
0.541
0.577
0.590
0.600
0.660
0.622
0.657
0.661
0.673

0.000
0.000
0.000
1.112
0.867
1.257
1.376
1.397
1.684
1.812
1.628
1.652
1.713
1.863
1.899
1.945
1.905
1.882
1.886
1.841
1.966
1.934
2.011
2.033
2.019
2.111
2.047
2.345
2.058
2.133
2.100
2.155
2.180
2.186
2.130
2.222
2.219
2.247
2.255
2.199
2.167
2.260
2.257
2.239
2.410
2.222
2.298
2.257
2.250
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£96 7TC&OS17 It0 gZA
Sepent amber 2 of type lauD' is defined t .
D) from 300.0 to 0.000 1/. in 3.00 &in at 25.OzC.
Area is 95.50 Pa/s
50 steps are defined, 50 are actually present.

WHC-SD-WM-DP-183, REV. 0

Apparent viscosity:
Ita(ain)=0.000

Point D11/51

299.900
295.600
289.500
283.500
277.400
271.600
264.500
258.400
252.200
246.300
240.300
234.200
228.200
222.100
216.100
210.100
204.000
197.900
191.900
184.900
178.800
172.700
166.700
160.700
154.600
148.700
142.700
136.600
130.500
124.400
118.500
111.300
105.300
99.270
93.260
87.240
81.230
75.120
69.060
63.050
57.040
51.030
44.920
38.860
31.820
26.630
20.270
14.190
8.138
1.188

Kta{uax)=2.306 t&r1.854 urn-11=0.5636

Tan[Pal Ita[mPasI Maili Teupric]

0.683
0.682
0.665
0.640
0.637
0.609
0.594
0.584
0.575
0.548
0.520
0.516
0.486
0.473
0.468
0.464
0.439
0.424
0.405
0.390
0.381
0.362
0.355
0.332
0.315
0.302
0.301
0.266
0.274
0.249
0.229
0.223
0.199
0.197
0.167
0.167
0.149
0.126
0.124
0.107
0.100
0.086
0.072
0.052
0.031
0.023
0.013
0.007
0.000
0.000

2.278
2.306
2.296
2.257
2.297
2.241
2.247
2.260
2.279
2.217
2.164
2.204
2.131
2.130
2.165
2.208
2.154
2.140
2.112
2.108
2.129
2.098
2.126
2.068
2.040
2.034
2.110
1.947
2.097
2.001
1.936
2.002
1.894
1.983
1.789
1.912
1.829
1.683
1.793
1.695
1.760
1.686
1.596
1.342
0.983
0.881
0.643
0.459
0.000
0.000
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Attachment II

TANK C-106 PARTICLE SIZE DISTRIBUTION RESULTS

Consisting of 9 Pages including the cover page
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SAMPLE NAME : S96T000536 C106 5%TCO035 2Fb :.2+/U
FILE NAME : S96T536.02

DATE : 22/05/1996 I ACQ. RANGE : 0.5-150 f COUNTS : 500884
TIME : 08:31 I ACQ. MODE : SAMPLE f S.N.F. : 0.93
CONFIG. : 1 (0.7 Sl) I ACQ. TIME : 732 SEC I S.D.U. : 7829
CELL TYPE : MAGNETIC (1)1 SAMPLE SIZE : 5 I CONCENTR.: 7.1E+06 #/ml
SAMPLE TYPE : REGULAR IREQ. CONF. :None ISOLIDS :fi 5.6E 04
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1 2
I I III

s 1i

Median : e.w2sm
mean(nl): 0.91pm
S.D,?(l): 1.39P
cont(RDNi).89 x

I I j
5.

11 11 I I
in 150

Size (in micruns)
Log Scale

2-113
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GALAI C
. LABS)

MMB3ER

SAMPLE NAME
FILE NAME

'Si VESI~fl -__ WIilC _3?R~OCESS CH?

DI S TfIUTION TABLE (
cxuoar sace
S96T000536 C106 sVGMo954 TM 52-1/%
S96T536.02

&A NGES)_

DATE : 22/05/1996 | ACQ. RANGE : 0.5-150 I COUNTS 500884
TIME : 08:31 I ACQ. MODE : SAMPLE I S.N.F. 0.93
CONFIG. : 1 (0.7 Sl) I ACQ. TIME : 732 SEC j S.D.U. 7829
CELL TYPE : MAGNETIC (1)1 SAMPLE SIZE : 5 I CONCENTR.: 7.1E+06 #/ml
SAMPLE TYPE : REGULAR I REQ. CONF. : None SOLIDS :5,-A6E4-4

(microns)
- 1.0
- 2.0
- 3.0
- 4.0
- 5.0
- 6.0
- 7.0
- 8.0
- 9.0
- 10.0
- 20.0
- 30.0
- 40.0
- 50.0
- 60.0
- 70.0
- eo.0
- 90.0
- 100.0
- 150.0

LOCAL (%)
77.10
21.23

1.02
0.38
0.17
0.06
0.02
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

UNDER(%)-CUMULATIVE-OVER(%)
77.10 22.90
98.33 1.67
99.35 0.65
99.73 0.27
99.90 0.10
99.96 0.04
99.98 0.02
99.99 0.01

100.00 0.00
100.00 0.00
100.00 0.00
100.00 0.00
100.00 0.00
100.00 0.00
100.00 0.00
100.00 0.00
100.00 0.00
100.00 0.00
100.00 0.00
100.00 0.00

2-1±4

RANGE
0.0
1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0

10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

100.0

VERn0XCON 4 . 3 C=H E MI S3



* 1VQ ' lr-.4 - , . 'l *

C A L. A : - I s - 1

Com~pter zec In<' rsec:t:.ion symtem

LABS)
CmS1 XVEflSIOfl 4 . 3 (WI-IC PROCESS CFIEm?

SAMPLE NAME : S96T000536 C106 %59&7100'54 FD 
FILE NAME : S96T536.02

DATE : 22/05/1996 I ACQ. RANGE 0.5-150 | COUNTS : 500884
TIME : 08:31 I ACQ. MODE SAMPLE I S.N.F. : 0.93
CONFIG. : 1 (0.7 Sl) I ACQ. TIME 732 SEC I S.D.U. : 7829
CELL TYPE : MAGNETIC (1)1 SAMPLE SIZE 5 | CONCENTR.: 7.IE+06 #/ml
SAMPLE TYPE : REGULAR I REQ. CONF. :None ISOLIDS :

PMAILITY Wil|E DSITY CWM
Haw: %5RE% CIS6
5.6E-86 cc/ml(1U.x) Mfan(nv): .15P

lode at 1.2 S S..(nu): .46F
( SCALE ME (m): AJUSTED ))

6TJx

||||

0.5k-

0.5
-
1 2 5 18

a
a

20

%edian : 1.74M
hau(m): 2.74va
S.D.(m): 2.20im
Cwifm):1M. x

0 I
I 1 1 I

IN 1%
Size (hi Nicrons)

Log Scale

2-1:15



WHC-SD-WM-DP-183, REV. r
GaLA4 cIs VERsIoNr' 4 - 3 (TVfC PROCESS CHiEM
. LABS)
VO.LME DI STrR InBUTI O' TABlJUE ( RA1'GE S )_

oxweJI SCG
SAMPLE NAME : S96T000536 C106 S967t0C0C95'/ To $:3/Y6
FILE NAME : S96T536.02
--------------------------------------------------------------------------------

DATE : 22/05/1996 | ACQ. RANGE : 0.5-150 | COUNTS : 500884
TIME : 08:31 | ACQ. MODE : SAMPLE I S.N.F. : 0.93
CONFIG. : 1 (0.7 Sl) | ACQ. TIME : 732 SEC S.D.U. : 7829
CELL TYPE : MAGNETIC (1)1 SAMPLE SIZE : 5 CONCENTR.: 7.1E+06 #/ml
SAMPLE TYPE :REGULAR I REQ. CONF. : None .jSOLIDS : -- 66e -P

(microns)
- 1.0
- 2.0
- 3.0
- 4.0
- 5.0
- 6.0
- 7.0
- 8.0
- 9.0
- 10.0
- 20.0
- 30.0
- 40.0
- 50.0
- 60.0
- 70.0
- 80.0
- 90.0
- 100.0
- 150.0

LOCAL (%)
21.59
32.31
9.88

10.41
9.89
6.30
3.96
2.30
1.66
1.16
0.55
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

UNDER(%)
21.59
53.90
63.78
74.19
84.08
90.38
94.34
96.64
98.29
99.45

100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00

-CUMULATIVE-OVER(%)
78.41
46.10
36.22
25.81
15.92
9.62
5.66
3.36
1.71
0.55
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

2-11G

RANGE
0.0
1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0

10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

100.0



GP!&ED WM OP 183, RE . 0
G3 Pk ]Z P& X - C I s -

Comnuteri zed Inspect ion Systern

GAfLA I C IS
. LABS)

xVEr:sior 4 . 3 (WMflC PROCESS CIEIm

SAMPLE NAME
FILE NAME

swarO
S96T001551 C106
Data Not Saved.

0zCXnLr
967C015-7 -

DATE : 21/05/1996 | ACQ. RANGE : 0.5-150 I COUNTS : 368341
TIME : 12:34 I ACQ. MODE : SAMPLE j S.N.F. : 0.51
CONFIG. : 1 (0.7 Sl) I ACQ. TIME : 437 SEC 1 S.D.U. : 8455
CELL TYPE : MAGNETIC (1)1 SAMPLE SIZE : 5 I CONCENTR.: 1.2E+07 #/ml
SAMPLE TYPE : REGULAR I REQ. CONF. : None SOLIDS : +r63%1

PROABILITY MWGE DNMITY GM
Nm: S%Tt551 C0ff6

1.2E417 l(1M.t)
Node at 8.75 pi

(< KALE M (): DJISTED

.5 1 2

Median : f.9
mau(nl): 1.1evm
S.D.6): 8.79p.
Cont (nl):1.8 x

Tjrb /r

20
I I Is

5'
111 l c

18 158
Size (in micron)

Log Scale

1

5 is
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GnAAI CIS VE as E: 4 ..3(fnTHC
.LABS)

NTMBE R IISTRIBUt:'IC)N TAIIE (

SAMPLE NAME : S96T001551 C106 59(,r0r5j4q7 -:t; -/2/
FILE NAME : Data Not Saved.

PROCESS CHE4m

RANGES '

DATE : 21/05/1996 I ACQ. RANGE : 0.5-150 I COUNTS : 368341
TIME ; 12:34 I ACQ. MODE : SAMPLE | S.N.F. : 0.51
CONFIG. : 1 (0.7 Sl) I ACQ. TIME : 437 SEC I S.D.U. : 8455
CELL TYPE : MAGNETIC (1)1 SAMPLE SIZE : 5 I CONCENTR.: 1.2E+07 #/ml
SAMPLE TYPE : REGULAR IREQ. CONF. : None ISOLIDS 37b6-Qt

(microns)
- 1.0
- 2.0
- 3.0
- 4.0
- 5.0
- 6.0
- 7.0
- 8.0
- 9.0
- 10.0
- 20.0
- 30.0
- 40.0
- 50.0
- 60.0
- 70.0
- 80.0
- 90.0
- 100.0
- 150.0

LOCAL (%)
62.99
30.67
2.84
1.90
0.92
0.36
0.16
0.06
0.03
0.02
0.04
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

UNDER(%
62.99
93.66
96.50
98.39
99.32
99.68
99.84
99.90
99.94
99.96

100.00
100.00

.100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00

)-CUMULATIVE-OVER(%)
37.01
6.34
3.50
1.61
0.68
0.32
0.16
0.10
0.06
0.04
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

2-148

RANGE
0.0
1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0

10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

100.0



W > -l- 3, ,EV. 0
_GAJt-L m -
. LABS)

SAMPLE NAME
FILE NAME

C Is E X XVE lR I C __N 4 . .3 ( WrCl pROCE S S CHIE?

S96T001551 C106 S%7t >47 ir,
Data Not Saved.

DATE : 21/05/1996 j ACQ. RANGE : 0.5-150 I COUNTS : 368341
TIME : 12:34 1 ACQ. MODE : SAMPLE j S.N.F. : 0.51
CONFIG. : 1 (0.7 Sl) I ACQ. TIME : 437 SEC S.D.U. : 8455
CELL TYPE : MAGNETIC (1)1 SAMPLE SIZE : 5 CONCENTR.: 1.2E+07 #/ml
SAMPLE TYPE : REGULAR I REQ. CON. : None SOLIDS :1

PROMIILITY VOIM )EtSITY onP
Name: Sm1551 Clb
3.61-5 cc/NI(1UM.t) Mean(nuE:

Mode at 4.75 jm S.D.N1):
(<SCALE 1MGE (pm): ADJUSTED>)

'erg -1

s-12 -1

.At~t7 -7 .

0.5

I

1 2

1.8jiM
1.05im

Media : 4.80m
Mean(m): 6.42m
S.).(m): 5.26pm
Cmi(m):1u.ee %

r ...
5 10 20 58 i1 I

Size (in micron)
Log Scale

2-1.19
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CA.L.AI CISi VERSION 4 . 3 (W
. LABS)
"V(DLUME 3DXSTrIBU3LrTCON TPABLJE

H-IC PROCESS C-TEM

(RANGE S)

SAMPLE NAME
FILE NAME

DATE
TIME
CONFIG.

%1)056 CW0u0Jr
S96T001551 C106 s94TOO/5247 7K> !4/2V6
Data Not Saved.

: 21/05/1996
: 12:34
: 1 (0.7 Si)

ACQ. RANGE
ACQ. MODE
ACQ. TIME

0.5-150
SAMPLE
437 SEC

COUNTS
S.N.F.
S.D.U.

368341
0.51
8455

CELL TYPE : MAGNETIC (1)1 SAMPLE SIZE : 5I CONCENTR.: 1.2E+07 #/ml
SAMPLE TYPE : REGULAR I REQ. CONF. : None %SOLIDS :

(microns)
- 1.0
- 2.0
- 3.0
- 4.0
- 5.0
- 6.0
- 7.0
- 8.0
- 9.0
- 10.0
- 20.0
- 30.0
- 40.0
- 50.0
- 60.0
- 70.0
- 80.0
- 90.0
- 100.0
- 150.0

LOCAL (%)
4.54

12.79
7.62

13.74
14.05
10.18
7.23
4.43
3.32
3.15

15.46
3.51
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

UNDER(%
4.54

17.33
24.95
38.68
52.73
62.91
70.14
74.56
77.88
81.03
96.49

100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00

)-CUMULATIVE-OVER(%)
95.46
82.67
75.05
61.32
47.27
37.09
29.86
25.44
22.12
18.97
3.51
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

RANGE
0.0
1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0

10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

100.0
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TANK C-106 -- CAUSTIC DEMAND

Laboratory Instructions
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WHC-SD-WM-DP-1 83, RIV, 0
TANK C-106 - CAUSTIC DEMAND

The purpose of this caustic demand study is slightly different from the
"normal" caustic demand test. Instead of measuring the amount of NaOH
required to bring the free hydroxide content of samples up to a specific free
hydroxide concentration, this test will measure the effects on C-106 samples
of adding varied amounts of dilute (2 M) NaOH, simulating mixing of the C-106
waste with waste liquid from another tank. The test plan that governs this
study is WHC-SD-WM-TP-430 Rev. 1, "Sample Preparation of Tank 241-C-106
Samples and Testing for Compatibility with Tank 241-AY-102 Supernate", B. A.
Crawford, May 9, 1996.

Caustic demand measurements will be made on two samples from tank C-106. The
samples are labeled S96T000576 and S96T001550. Sample S96T000576 is the
settled solids fraction (supernatant liquid decanted) of grab sample 6C-96-8
(S96T000843), which was taken from the tank on 2/23/96. Sample S96T001550 is
the settled solids fraction (supernatant liquid decanted) of grab sample 6C-
96-14 (S96T001028), which was taken from the tank on 3/01/96. The settled
solids will be designated as "the sludge" for the sludge caustic demand test.
Breakdown of these samples are recorded on page 97 in Bev Crawford's
laboratory notebook WHC-N-913-1.

Some essentially similar grab samples have been analyzed for chemical
composition and radionuclide activities. Results are being compiled by Ruth
Esch, but have not yet been published. Preliminary data indicate these sludge
(i.e. settled solids) samples have a pH of approximately 10.1. Major
components of the solid phase include Fe, Al, Si, TOC, and probably Na. Major
components of the liquid phase include Na, N02 , and TIC.

All of the samples needed for this project are currently located in the 1E-1
hotcell. All of the sample preparation work will be done in the same hotcell.
Laboratory procedure number LA-211-102 will be used as the final authority on
free hydroxide concentration.

Approval Designator: S

D. L. Herting, Geizant Scientist Date
ss Che try & Statistics

J. . J ett,( anager Date
Pro s Chemi & Statistics

S.'B. Lamson, Manager l)afe
222-S Health Physics

Page 1 of 7



WHC-SD-WM-Dp183, REV. 0

WHC-N-384 4

CAUSTIC DEMAND -- TANK C-106 SAMPLE S96T000576 Page 2 of 7

Step 1. Take Sample Aliquots Date:

Shake or stir the sample jar (S96T000576) to ensure that the sample is well
mixed. Label five 15 mL centrifuge cones A through E. Record tare weights of
cones. Transfer 5 mL of sample S96T000576 into each of the five centrifuge
cones. Re-weigh the cones to determine the exact weight of sample in each
cone. Record the volume of sample in each cone to the nearest 0.1 mL.

A B C D E

Wt cone + sample, g
Wt empty cone (tare)

Wt sample, g

Vol sample, mL

Sample Density, g/mL I

2 , I24

41



WHC-SD-WM-DP-183, REV. 0

WHC-N-384 442

CAUSTIC DEMAND -- TANK C-106 SAMPLE S96T000576 Page 3 of 7

Step 2. Add Caustic Date:

Record the NaOH concentration and density of the 2 M NaOH supplied by
Standards Lab.

NaOH Concentration = NaOH Density =

Add the following weights of 2 M NaOH to the sample aliquots. (Note: Do not
fill cone E above the 15 mL mark.) Quickly and briefly vortex each cone as
soon as possible after the NaOH addition, then re-weigh the cones to determine
the weight of NaOH added. Then place the cones on a Labquake rocker to mix
gently for 24 hours.

Desired Weights of NaOH:

A - 0.60 g B - 1.80 g C - 3.24 g D - 5.40 g E - 10.80 g

Actual Weights of NaOH Added:

FI A B C D E

Wt cone + NaOH, g

Wt cone + sample, g
Wt NaOH added, q

Vol NaOH added, mL

Calc'd* OH conc [M]

* Calculation of "theoretical" final OH' concentration:

Let x = initial sample volume (mL), and y = volume NaOH added (mL)
Assume x+y = final volume (i.e., assume volumes are additive)

Then: MMA = mmoles OH' added - (2.0)(y)
Theoretical OH' Concentration - (MMA)/(x+y)

Z -125



WHC.SD-WM-DP-183, REV 0

WHC-N-384 4

CAUSTIC DEMAND -- TANK C-106 SAMPLE S96T000576 Page 4 of 7

Step 3. Centrifugation Date:

After the cones have been on the Labquake rocker for 24 hours, transfer cones
to a centrifuge. Allow the cones to centrifuge for 1 hour, or longer if
necessary to obtain a clear supernatant liquid. Then record final weight of
cone, and the total volume and centrifuged solids volume. Record total time
in centrifuge:

A B C D E

Wt cone after fuging

Wt cone before fuge

Wt gained or lost, q

Tot vol in cone, mL

Vol fuged solids, mL

Step 5. Decant Supernate

Decant supernatant solutions into sample vials and submit for OH-, ICP and TIC
analyses. (Charge code XXXXX) The last character of the customer ID on each
sample (HE384XXA etc.) should match the letter of the centrifuge cone.

Re-weigh the cones to determine the weight of centrifuged solids in each.

A B C D E

Wt cone + fuged sol

Wt empty cone (tare)

Wt fuged solids, g

The chemist will make a determination
for further analysis. This concludes
S96T000576.

as to whether the solids should be saved
the caustic demand analysis for sample

2_12G

43
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44 WHC-N-384 4

CAUSTIC DEMAND -- TANK C-106 SAMPLE S96T001550

Step 1. Take Sample Aliquots

Page 5 of 7

Date:

Shake or stir the sample jar (S96T001550) to ensure that the sample is well
mixed. Label five 15 mL centrifuge cones AA through EE. Record tare weights
of cones. Transfer 5 mL of sample S96T001550 into each of the five centrifuge
cones. Re-weigh the cones to determine the exact weight of sample in each
cone. Record the volume of sample in each cone to the nearest 0.1 mL.

_I AA BB CC DD EE

Wt cone + sample, g
Wt empty cone (tare)

Wt sample, g
Vol sample, mL

Sample Density, g/mL

2-1..4 7



WHC-SD-WM-DP-183, REV. 0

WHC-N-384 4

CAUSTIC DEMAND -- TANK C-106 SAMPLE S96T001550 Page 6 of 7

Step 2. Add Caustic Date:

Record the NaOH concentration and density of the 2 M NaOH supplied by
Standards Lab.

NaOH Concentration = NaOH Density -

Add the following weights of 2 M NaOH to the sample aliquots. (Note: Do not
fill cone EE above the 15 mL mark.) Quickly and briefly vortex each cone as
soon as possible after the NaOH addition, then re-weigh the cones to determine
the weight of NaOH added. Then place the cones on a Labquake rocker to mix
gently for 24 hours.

Desired Weights of NaOH:

AA - 0.60 g BB - 1.80 g CC - 3.24 g DD - 5.40 g EE - 10.80 g

Actual Weights of NaOH Added:

F T AA BB CC DD EE

Wt cone + NaOH, g

Wt cone + sample, g

Wt NaOH added, g
Vol NaOH added, mL

Calc'd* OH conc [M]

* Calculation of "theoretical" final OH~ concentration:

Let x = initial sample volume (mL), and y = volume NaOH added (mL)
Assume x+y = final volume (i.e., assume volumes are additive)

Then: MMA = mmoles OH~ added = (2.0)(y)
Theoretical 0H- Concentration = (MMA)/(x+y)

z-tZ8

45
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WHC-N-384 446

CAUSTIC DEMAND -- TANK C-106 SAMPLE S96T001550 Page 7 of 7

Step 3. Centrifugation Date:

After the cones have been on the Labquake rocker for 24 hours, transfer cones
to a centrifuge. Allow the cones to.centrifuge for 1 hour, or longer if
necessary to obtain a clear supernatant liquid. Then record final weight of
cone, and the total volume and centrifuged solids volume. Record total time
in centrifuge:

AA BB cc T__ _ EE

Wt cone after fuging

Wt cone before fuge

Wt gained or lost, g

Tot vol in cone, mL

Vol fuged solids, mL

Step 5. Decant Supernate

Decant supernatant solutions into sample vials and submit for OH-, ICP and TIC
analyses. (Charge code XXXXX) The last character of the customer ID on each
sample (HE384XXA etc.) should match the letter of the centrifuge cone.

Re-weigh the cones to determine the weight of centrifuged solids in each.

AA BB I CC DD EE

Wt cone + fuged sol

Wt empty cone (tare)

Wt fuged solids, g

The chemist will make
for further analysis.
S96T001550.

a determination as to whether the solids should be saved
This concludes the caustic demand analysis for sample

2- 112
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Caustic Demand data for sample

6C-96-8

2-130
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Tank C-106 Sludge Caustic Demand

0.6 -

0.4 -

Slope = 1 through last point

Regression line
for middle points

I I I I I I

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4
I 1.

1.6 1.8 2.0

[NaOH] Added, M

2-131

1.0

0.8 -

/
/

/
/

/
I

I
/

/
d
/
I

0
U-

0
Muz

0.2 -

0.0
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CAUSTIC DEMAND: TA

2.785 M NaOH, 1.11136 g/mL

Cone: 1

Wt cone + sample 14.
Wt empty cone (tare) 5.
Wt sludge sample 8.

Wt cone + NaOH 15.
Wt cone + sample 14.
Wt NaOH added 1.

Vol NaOH added 1.
Tot vol in cone
Vol fuged solids
Original Sample Vol

Wt cone + solids 11.
Wt empty cone (tare) 5.
Wt fuged solids 5

Wt% Fuged Solids -
(rel to orig sample)

Fuged Solids Density

Sludge Density

NK C-106 SAMPLE S96T000576

2

05
92
13

85
05
80

62
7.3
3.8
5.7

83
92
.91

73

1.56

1.43

14.37
5.91
8.46

14.87
14.37

0.50

0.45
6.5
3.8
6.1

11.81
5.91
5.90

70

1.55

1.40

3

12.71
5.91
6.80

14.85
12.71

2.14

1.93
7.0
3.3
5.1

10.88
5.91
4.97

73

1.51

1.34

4

12.81
5.93
6.88

16.40
12.81
3.59

3.23
8.3
3.3
5.1

10.78
5.93
4.85

70

1.47

1.36

5

12.86
5.93
6.93

20.17
12.86
7.31

6.58
11.9
3.2
5.3

10.54
5.93
4.61

67 %

1.44 g/mL

1.30 g/mL

Sample ID S96R000...

Found
Found
Found
Found

[OH]
[OH]
[OH]
[OH]

Calculated [OH]

g
g
g

g
g
g

mL
mL
mL
mL

g
g
g

1320
1190

0.078
0.070

0.62

nd
nd
0
0

0.19

1850
1810

0.109
0.106

0.77

12700
12700
0.747
0.747

2980
2830
0.175
0.166

1.08

ug/mL
ug/mL
M
M

1.54 M

2-132
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Caustic Demand data for sample

6C-96-14

2-133
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Tank C-106 Sludge Caustic Demand
Sample S96R001550

I I I I I I I II

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4

[NaOH] Added, M

2-134

1.2 -1

1.0 -

0.8 -

0

0
Mu
z

0.6 -

0.4 -

0.2 -

0.0

1st order regression
slope = 1.20

r2 = 0.997
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CAUSTIC DEMAND: TA

2.785 M NaOH, 1.11136 g/mL

Cone: 1

wt
wt
wt

cone + sample
empty cone (tare)
sludge sample

Wt cone + NaOH
Wt cone + sample
Wt NaOH added

Vol NaOH added
Tot vol in cone
Vol fuged solids
Original Sample Vol

Wt cone + solids
Wt empty cone (tare)
Wt fuged solids

Wt% Fuged Solids -
(rel to orig sample)

Fuged Solids Density

Sludge Density

Sample ID S96R000...

Found [OH]
Found [OH]
Found [OH]
Found [OH]

Calculated [OH]

12.64
5.90
6.74

13.11
12.62

0.49

0.44
5.1
2.9
4.7

10.75
5.90
4.85

72

1.67

1.45

386

nd
nd

0.000
0.000

0.24

NK C-106 SAMPLE S96T001550

2 3

12.07
5.91
6.16

13.37
12.06

1.31

1.18
5.8
3.5
4.6

9.7
5.91
3.79

62

1.08

1.33

387

1690
1680

0.099
0.099

0.57

11.86
5.91
5.95

13.80
11.85

1.95

1.75
6.2
2.4
4.4

9.62
5.91
3.71

62

1.55

1.34

388

3420
3410
0.201
0.201

0.79

4

11.52
5.95
5.57

15.33
11.50
3.83

3.45
7.6
2.4
4.2

9.48
5.95
3.53

63

1.47

1.34

389

13400
13600
0.788
0.800

1.26

5

13.07
5.95
7.12

20.36
13.06

7.30

6.57
11.8
2.8
5.2

10.29
5.95
4.34

g
g
g

g
g
g

mL
mL
mL
mL

g
g
g

61 %

1.55 g/mL

1.36 g/mL

390

18400
19400
1.082
1.141

ug/mL
ug/mL
M
M

1.55 M
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Pacific Northwest National Laboratory

Operated by Batlel[E for the U S Departmeni of Energy

June 26, 1996

Harry Babad, S7-14
Westinghouse Hanford Company
Richland, Washington 99352

Dear Harry:

Enclosed please find a copy of my contribution to the report detailing the results of
PNNL's characterization of the recovered organic from the Hanford Site storage tank 241-C-106.
The enclosed report provides the results of the thermoanalysis of this material.

Sincerely yours,

Randall D. Scheele
Process Chemistry Group
Process Technology Department

RDS:var

Enclosure

cc: BA Crawford, WHC
RA Esch, WHC
JG Kristofzski, WHC
RD Schrieber, WHC
JA Campbell, PNNL

Battelle Boulevard * P.O. Box 999 m Richland, WA 99352

(509)376-0956 * RDScheele@pni.gov * (509)372-3861

2-13G



WMC-SD-WM-DP-183, REV. 0

Thermal Behavior of C-106
Organic Material

R. D. Scheele & D. L. Alexander
June 1996

A sample of material obtained from the Hanford underground storage tank 241-C-106 (C-106)
was received from the 325B shielded facility located in the 325 building in the 300 Area. We
characterized aliquots of the sample contained in platinum sample pans using differential scanning
calorimetry (DSC) and simultaneous differential thermal analysis and thermogravimetric analysis at
5*C/min. Due to the limited amount of material, two DSC and one DTA/TGA analyses were performed
in a flowing argon atmosphere and one DSC analysis was performed in a flowing air atmosphere. The
sample sizes ranged from 3 to near 8 mg. The material was dark and tarry in appearance.

The combined results of the DSC and the DTAfTGA analyses of the C-1 06 material in argon,
which are presented in Figures 1 and 2, respectively, indicate that no exothermic reactions occur between
the waste constituents up to 480*C; DTG also provided in Figure 2 is the derivative of the TGA. The
DSC results for both analyses indicate that several endothermic reactions occur, though not reproducibly.

2

C

C

09

2.95 mg (Run #1)
- -6.65 mg (Run #2)

\
E

2

0

-1

50 100 150
I . 250 300 3 - - -I

200 250 300 350

Temperature, 0C

The TGA and the DTA, which should be less sensitive than the DSC, indicate that 3 different principal
reactions occur as the material is heated. These three principal reactions appear to start near I 00*C,

2-137
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I 60*C, and 240*C. The endothermic reaction heats as measured by the DSC using the temperature ranges
indicated by the TGA for these three reactions are provided in Table 1; due to the difficulties associated
with assigning the correct baseline in these two runs, it is recommended that the values reported be
considered more qualitative than quantitative. In the absence of chemical information on the nature of the
evolved gases, any conjecture about the nature of the reactions that are observed would be speculation.
Infrared and/or mass spectrographic analysis of the evolved gases could provide some insight into the
nature of the reactions that occur.

4 200

100 -GA DTG

0

80 -

- -200

TA "

60 -- 400

- -600
-2 -

40 -

-800

20 -4
--1000

0 . . . . . . . . . . . ..... 6 -1200

0 100 200 300 400 500

Temperature, 0C

Figure 2. Thermal behavior of organic from C-106 as measured by simultaneous DTA and TGA at
5*C/min in a flowing argon atmosphere.

An 8 mg aliquot of the material was analyzed using DSC in an air atmosphere to determine the
susceptibility of the material to reaction with oxygen in the air. The results of that characterization are
provided in Figure 3 and Table 1. As Figure 3 shows and Table 1 provides, the material experiences an
endothermic reaction between 80 and 150 0C that requires 140 J/g. Between 250 and 450*C, the material
reacts exothermicly with the air producing 890 J/g. The shape of this exothermic peak suggest that
multiple reactions are occuring either due to a stepwise series of reactions or due to the reaction of
multiple components in the waste with oxygen in the air.

2-:135
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Table 1. DSC Measured Enthalpies for C-106 Organic Sample.

AH, J/g

Temperature Sample

Range, *C Run #1(2.9 mg) (Ar) Run #2 (6.6 mg) (Ar) Run #3 (7.9 mg)(Air)

100-160 55 145 140

160-210 Not Detected 2 Not Observed

240-360 220 145

250-450 Not Observed Not Observed -890

50 100 150 200 250 300 350 400

Temperature, 0C

Figure 3. Thermal behavior of organic from C-106 as measured by DSC at 5*C/min in a flowing air

atmosphere.
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